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During the sumer of 1943, ‘an era in aerial reconnaissance 

- ended, The final group of Air Corps observers wan being trained 
at Brooks Field, Texas, but these men ("The Ryes of the Air 
Corps" the sign arching over the main gate called then) were 
never to fly a ‘Bhotogrephic mission an combat except by sheer 
chance. Whe they were familiarizing thenselves with the 
‘vagaries and vapors of the K-38 and Ke20 cameras installed 





in lumbering and undsrpowersd Curtiss’ O-52's, sleek stripped~ 
Gown Pe38's (F.5%3) hed already proved over North Africa that 
@ pilot alone could bring back good quality combat photographs 
and maps ard that the cbearver wis an anephronisn. 

To be sure, vonbers would continue to carry a few caneres | 
(particularly to. cover bazb drops), but these would be operated 
by regular crew macbers who ware radio operators or gumere 
first end cameramen second. 

‘ The advent of hizh speed reconnaissance aircraft and 
of canera locations remote fron the operator ushered in a 
Whole series of new and complex design and opsrational con- 
— — | Septs; the concepts themselves ushered in a whole series of 

new and very expensive aerial cameras. 
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Higher and higher speeds meant that no longer couli camera 


‘mrindows" ‘be mere holes in the aircraft fuselage. Aerodynani.c 


considerations made the addition of glass ports a necessity, 
tims adding to the problem of Light transmittance. The cameras 
and ‘their accessories needed fully automatic control systens, 


‘since the pilot could not perform too many motions or calculations 


at the high speeds aad had to fy. 
: Moreover, when operations altitades of 80,000. to 100 ,000 


- feet were Porecas intricate optical systems, stabilized 


pounts._ and methods of maintaining constant temperature and 


pressure around the whole photographic installation becams 
ace Ls For example, Lens cones had to be designed to 
compensate automatically for the effects of rare — — 

on focus; and while camera mounts, vertically stabilized by 
gyroscopes, were capable in 1949 of maintaining camsras level 

+o within 10 minutes of arc, better performance would. be required 
of then. Ten minstes off vertical at 100,000 feet altitude 


| represented a “ground distance of some 300 — 


To be relatively safe from enemy interception, a photo- 


| craphic reconngissance sircraft would be forced to fly either 


at wery high altitudes (80,000, 100,000 feet and higher) or 
at vary low altitudes. Within limits, very high altitade 


reconnaissance called for longer focal length canoras to 
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ne provide photographs with — detail. Very low altitude 


reconnaissance called for ever faster shutter speeds (which 
in turn called for wider aperture lenses with high Light trane- 
‘gittance values), fas ter cycling rates, ‘and for synchronizing 
movenent of the film with movement of the image across the | 
focal plane (image motion. compensation). | 

By 1949, camera developnent costs had skyrocketed to 
levels unbeard of during World War Il, World War IT cameras 
of 24-inch focal Length: cost about $20,000 to develop. De- 


7 velopaont cost of a postwar 43-inch camera jumped to $256,000. 


A 100-inch camera developed for use at 40,000 feet involved 
an: outlay of $760,000. Altitudes of 100,000 — — 
cazera development costs an the millions of dollizrs. 

In August 1955, the Air Research and Development Command 
issued a revised technical progran planning document entitled 
“Pnotography." The document, together with an accompanying 
set of five technical requirenents, substantially accelerated 
the entire Gir Force photographic development progran and 
set ambitious goals for the 1960-2965 period and beyond. 


| The “ultimate” goal-~to be attained with all possible speed-- 


ois A cazera "eycle” 12 the tine necessary to open and close 
the shutter for a 3 3 
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was 2 reconnaissance subsysten capable of ca to 
earth from an unmanned satellite high acuity photographs 
from wtdci small details could be identified by examining 
— — 

By-products of the satellite-oriented development pro- 
gram would be smaller, lighter, and simpler airborne camera 
systems of progressively higher resolution. Plammers foresaw 
reconnaissance altitudes of 100,000 feet for day photography 
and 70,000 feet for night photography by 1960. In 1965, air- 
borne photographic systems-—by then immmne to external environ- 
ment--were to be operating at 500,000 feet. The satel?’* - 
borne system was to come into being as soon after 1965 a: 
——— 

The requirements were still far in advance of the state 
of the photographic art in 1955. Using 1955 components ard 
techniques, a camera system capable of producing high resolution 
photographs from even 70,000 feet and in sufficient mubers | 
‘to satisfy General Operational Requirerent 92 (Very : Hisa Atitede 


. Reconnaissance Weapon Systen), would need a focal length of 


seven feet, would produce negatives 12 feet square, ax would 
7 
require 50 times the film capacity of available magazines! 


‘= Photographic acuity is the ability of a canesra systen 
to resolve detail. 
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Cameras installed in 1955~vintage, 500= to 600-knot operational 
aircraft were capable of producing high quality black and 
white nhotographs at altiudes between 1,000 and 55,000 feet 
during clear daylight and — to 40,000 feet during clear night 
conditions. Above these altitudes, the bulk and weight of 
the camera equipment became prohibitive. Available cameras, 
equipped with automatic exposure controls, had focal lengths 
of from three inches’ to 20 feet and format sizes varying fron 
five — inches to almost five square feet ‘ | 

Resolution theoretically obtainable was about 40 lines 
por millimeter, but because of vibrations and camera location, 
actual resolution was about 10 to 14 lines per millimeter, 
(Tae 1965 requirement for 500,000-foot photography was 100 
lines per rillineter.) Image motion compensation was automatic 
up to 8,000 fest altitude; above 8,000 feet, altitude Sateraataen 
had to be set mamually into the casera control — 
| The planning document specifically emphasized that improved 
| photozraphy could no longer be expected through improvement. 
of the camera alone. Jn the past, the installation of ever 
larger and heavier cameras had resulted in improved acuity 
and resolution as altitudes increased. The limiting point for 
this type of “irprovement" had been reached, however. Supere 
sonic aircraft, into which were crammed fantastic anounts of - 
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equipment and in which every cubic inch was at a premium, — 

mide necessary a photographic installation that was light 

and coapact, and that had a frugal — indeed for either 
9 


: electrical or mechanical power. 


Needed improvements in airborne photographic equipment 
could be described, in general, under three principal headine7: 
improvements in the camera; improvements 4n the installation; 
and insulation of the equipment from the operational environ- 


ment. 


What kind of reasonably-sized camera could be developed 
to fly a satisfactory reconnaissance mission from 100,000 
feet altitude? Arbitrarily, a requirement might be set up 
for a 35-inch focal length camera capable of realizing at 
least 80 percent of its theoretical acuity while airborne. 
It might also be assumed that as of 30 June 1956 a camera 
of 36-inch focal length with an aerial resolving power of 


~ about 22-Lines per-nillinster could be built. Such a cazere 


would oe theoretically capable of resolving a five-foot cube 
fram 100,000 feet altitude. Resolution, however, was not 
synonymous with identification. Was the cube a Saop, a storage 
shed, a large picnic table, or a light tank? 

These questions cold probably be answered if the resolving 
power were doubled--‘.e., to 44 Lines per millimeter. Since 
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the camera would realize only 80 percent of its theoretical 
resolving power, however, its resolution would have to be : 


i raised ‘to 55 lines per millimeter. This figure, being marginal, 


‘ _<«n0e@ - ames wammae o 
+ 


would have to be boosted to 60 lines per millimeter for safety. 
“Would a camera of such high resolution be feasible? 
During World War Il, the Army Air Forces had one type of camera 


that occasionally (when photographic conditions were practically 


perfect) would resolvé 40 Lines per millinster from 20,000 : 
feet altitude. ‘Improvements in camera ‘components and in in- 


stallation methods since that time seemed to indicate that 
a camera with a resolving power of 60 lines per millinster 
could be designed and bailt. 

In addition to increased acuity, —— reliability 
of cameras and components was necessary. Promising in this 
regard would be extensive testing of cameras and components. 


to insure durability and envirenmental resistance, and simpli- 

Lication of camera design to make use of unitized or modular 
: | | | a 10 

construction for easy replacement of defective parts. 


improvements in camera installation consisted principally 
of the development of stabilized “torquer” mounts which not | 
only held the canerd in a predetermined position at all tines 
but also isolated it from aircraft vibrations and flight move- 


ments. The mouit itself, which eliminated mechanical fearing 
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between the camera gimbals and the airframe, had been a unique 
 developzent of Wright Field's Photographic Laboratory, and 
at enabled an airborne camera to realize about 60 percent of 


its inherent acuity. | 


" Another installation improvenent was the “duplexing 

of cameras (i.6., the combination of two optical systems and | 
of two separate film magazines in a single camera body), which 
made possible convergéut photography with the use of a single 
mount and a single window. Duplexing not only saved space 

and weight, it simplified prevention of camera center of gravity 
shifts with advancing of the film, since film rolls could 


be arranged to work in opposite directions. Moreover, since 


the dual mechanisms within the camera body provided equal 


and opposite moments of inertia in operation, camera stabili- 
| zation would be simplified. 


,  . The spotestionved airborne photographic equipment from 
environmental conditions of high speed, high altitude flight, 
without undue drain on the aircraft's power ‘supply, was to 


be accomplished in the imediate future by providing & pressure- 
| sealed capsule to contain the camera and mount, and by insulating — 


the camera with a “plankst" of some kind. A capsule, whose 


‘anterior remained at ground air pressure for the duration of | 


a mission without requiring additional pressurization ix flight, 
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"- yould avoid draining. aircraft power vitally needed elsewhere, 


and would belp insure good electrical ee ae ia 
proper iiim positioning in the permet ares, and maintaining 
proper focus during photographic runs. 

Protection of cameras and mounts aguinst excessive tomp- 
— — generated within the earth's atmosphere at speeds 
of Mach 2.0 and above meant some kind of insulating cover 
and possibly a supply of dry ice for positive cooling as well. 


‘For best focus, an aerial camera had to be kept at a stable 


temperature for several hows prior to picture taking. However, . 
once the photography ceased, the camera texperature could 
be allowed to rise to the raximm safety limit of the filn 


“for the balance of the flicht hoze. Other environmental pro- 


blens of high speed flight had to do with maintaining laminar 
Mow of air past the photographic window in the aircraft fuselage 
** the fakrication of tho winaod 4tself from glass that would 

‘~ estdcally stable at high ———— 

"dr August 1955 planning docurent pointed out deficiencies 
<l..* ecasted in a mumber of specialized types of airborne 
phote jo. Le equipzsnt. Recording the strikes of modern weapons 








* ‘The best roth! of holding cam flat during exposure is by 
use of a vacmr plate in the form area. At 100,000 feet, 


_ereation of a pressure differential between the front’ and rear | 


surface of the tila becones 4mpossible unless the camera con 








posed e substantial problem. Wile the Air Farce called for 
the ability to record rocket and missile impacts at ranges 

of 30, 000 feet within a 65~degree cone ehead of the aircraft, 

and to record bomb bursts either ahead or astern, the strike 
cameras of 1955 could photograph nachine-gm and rocket. dmpacts 

- only to about 1.5500 feet. - 

The need for high-resolution radarscope recorfing cans:2s 
grew more urgent as fire contrci, bombing, navigation, and 
missile guidance systems miltiplied and as airborne cathocc 
ray tubes grew large in size. With operational nuclear-powercd 
aircraft looming on the Air Force horizon, development: of 
radiation-resistant photographic systems also pained in im 
portance. 

"Increasingly in evidence throughout the Air Force was 
a strong interest 4n airborne rapid-processing devices which 
could produce high resolution photographs within seconds after 
exposure. High speed novenents of — ground forces in 
tactical situations made reduction in processing tixe imperative. 
. Connected with the rapid processing devices would be either 
a television system by which the developed prints could te 
transmitted to receiving stations on the ground or ejection 
equipsent by which the prints could be dropped to tactical 
coxmanders in the combat area. 








Bole 


The issuance of the August 1955 planning document also 
marked an attempt to coordinate and unify a photographic de- 
velopment program which, to that time, had emphasized hard- 
ware rather than the solution of of known technical problems. 
The result of this emphasis had been a wide variety of photo- 
graphic components of great similarity. While reconnaissance 


“ systens and techniques were, by their nature, more specialized 


than some other Air Force functional areas, and while no systen 


could fit all jobs, there was still a great deal to be done 


in developing common iters such as lenses, shutters, magazines, 
control and drive systems, and mounts that could be used in 
as many camera systems as possible. Standardization of photo- 
graphic components would mean not only a considerable saving 
in morey, but would also prevent the saturation of limited 4 
laboratory time and facilities with e — of similar 
projects anc tasks - 

| The acceleration of aerial photographic system developzent 
brought about a situation in which not caly . the cameras already 


anstelied in operational aircraft were obsolete, but in which 


the cameras slated to replace them were obsolete also. ‘The 


proSects reoriented and the tasks initiated in late 1955 and 
early 1956 to =set the requirements laid down in the planning 
docunent. — the most — ba 
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to them by the end of June, but performance characteristics 
for the new family of advanced camera types had been clearly 
set forth. These characteristics were such that they would 


enable the Air Force to-collect, in relative safety, accurate 


aerial photographs containing intelligence information of | 
the highest quality and value .13 | | 


Daytime Area Reconnaissance from High Altitude 
| Daytime aerial photographic reconnaissance had three 
basic divisions: area reconnaissance from high altitude; | 


specific target reconnaissance from high, medium, and low alti- 


tudes; and mapping reconnaissance from high and medium alti~ 


tudes.” Area and specific target reconnaissance could be 
accomplished using cameras mounted either as verticals or 


obliques. The purpose of area reconnaissance was to provide 


information on the route to the target and on the target's 


<n —————————— — — —— — — f— 


* The terms "high," "medium," and “low" altitude were not 


casy to define. The principal difficulty was that ‘medium" 
altitude for an aircraft like the RF-104 was “high" altitude 
for -an aircraft like the RB-50; and “high” altitude for the 
RF~-10, was "medium" altitude for the projected reconnaissance 
vehicle of 1960, flying at 100,000 feet. 

In these pages, for the sake of convenience, the term “high" 
altitude" will apply to missions at 30,000 feet and above; those 
between 5,000 and 30,000 feet will be referred to as “medium 
altitude" missions, and those below 5,000 feet as "low altitude" 
missions. The low altitude category could be further broken down 
rather arbitrarily into low-low, medium-low, and high-low (trestop 
level, 100 to 1,000 feet, and 1,000 to 5,000 feet, respectively), 
although such categorizing would only detract from the clarity 
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_ surroundings, sn onder to aid in its identification from the 
air. Specific target reconnaissance provided detailed photo- 
graphs of the sumediate target area, a eee 
points could be located and target defenses assessed. Mapping 
photography produced extremly accurate charts of relatively 
large areas. These charts wore indispensable — — 
and were a further aid to target —— 

Te high altitude area search mission, as a distinct 
type of: photographic reconnaissance, was accepted as such 
by the Aerial Reconnaissance Laboratery during its April 1956 
conference at Monticello, ‘Tinois.- Area reconnaissance 
had been carried out for many — of course, bat it had 
not been. cistingwshes in — clear-cut manner from enreific 
target reconnaissance. For example, in 1948 a rocowr. 0 sae 
aircraft flew a non-stop mission from Los Angcles to. Kew “Los. 
at &C,000 feet altitude making a continuous strip — 
of the ground below. The coverage was from horizon to horizon, 
“Since the “aircraft employed a “triemetrogon” camera arrango- 
sent of — vertical, one left, and one right oblique. This 


‘15 
was ares reconnaissance with a vengeance. 





* Sea Chapter VI and VIII of this history. 








‘In 1956, operational aircraft were equipped with 
several types of cameras capable of pezforming the area 
‘gearch mission at aititudes then attainable. The cameras 
themselves were of eithsr 6 or 12einch focal length, 
since such relatively short lens cones provided wide ground 
‘coverage from high altitude, although on a very small 

scale. 

_ Ths 6einch cameras used for area search included 

. the Ke17C, the Fe-22, the EAe@2, and the Tell. The l2- 

inch cursras included the K~3E, the KA-l1, amd the Kie?. 

Aircraft is which one cr anctker of these cameras wire 

- installed (or schedules for installation) were the “RB-36, 

the RB-52, the RB-65, the RF-O4F, the RF=-101, tne RF-104, 

and -the RF-105. The R566 and the latter three fighter- 

type reconraissance aircraft were not yet operationtl, but 

their complerent of careras had been at least tentatively _ 

— exd the camsras themsslves were in existence.” 
Kel7C cscere, which in 1956 was still being 

' used in — and RF-84F aircraft, nine-inch 

square negatives ard held e magazine with 390 feet of 

film 9.5 inches wide. It could accommodate 6-isch (¢/6.3),** 

l2einch (f/5.0), and 2heinch ((/6.0) lens cones (although 

cody the Gainch lana was used for the area search mission). 

Its shutter spceds ranged frex 1/50 to 1/#00 of a second, 

and it cozld take pictures at a rate of one every one and 

oneehal? secezis. Its weicht. varied from 30 pounds with 6 

the é-inch lens to abovt 53 pourds with the 24-inch lens.+ 

Installed in the &B-36 aarcraft et the forward vertical 
camera station, a single, 6-inch foc2l length K-17C could 
‘handle a part of the aroa search mission. To obtain 


eee gee ae — — — —— — — — — —-— —— — 


* For « detziled listing of missions, weapon systons, 
. Cameras, and focal lengths, see the charts and tables 
in the Supporting Documents section for this chapter. 
Tre charts and tables were ee ———— 
—— Vitel. 


and Ten: Toccata 
aperture" and is obtainnd by dividing the focal length 
by the diamoter of the lens's “cfyective" aperture. It 
is a reans of indicating tne amount of light the lens 
‘transzits at varicus settings of the iris diaphragm. 


ded 
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coverage from horizon to horizon across the line of flight, 


three 6<inch* Ke17C*s could also be mounted in a "tris 


| metrogon" array just forward of the vertical station.~/ 


The RF-S4F aircraft utilized three 6~inch K-17C°s 
to perform an area search mission. One camera Was mounted . 
at the vertical station and two more were mounted just | 
behind 4t at right and left oblique stations. This was 
called a “triecamera" array rather than a triemetrogon 
since the carmsras were not mounted in so pre a re- 
ation to one-another as in the latter case.” 
The K-22 was another camera used occasionally for 
ares reconnaissance. This camera could also be found 
in RB=36 and RF-S4F aircraft and, like the Ke17C, produced 
nineeinch square negatives, and held 3590 feet of 9.5einch — 
f41m. The Ke22 could accommodate 6-, 12-, and 2teinch . 
lens cones with the same respective f-stop numbers as the | 
Kel7C cones, and: its shutter speeds ranged from 2/150 
to 1/800 of a second. There were in existence 40-inch — 
lens cones designed espscially for the K-22, but none’ 
¢ these was installed in operationel reconnaissance 
aircraft. The 6-inch model weighed about 25 pounds, and 
the weight increased to 107 pounds with the 40-inch lens. 
Weight increases were approximately proportional for 
the 12 and 2teinch nodels.1? _ | 
| In the RB-36, the forward vertical station was equipped 
to handle a K~22 camera as a substitute for the K-17C. 
The area search gission might tms be agcomplished by 
using either camsra equipped with a 6-inch lens cone .”° 
The RF-G4F camera compartment provided a forward oblique 
mount for the K-22; when the caxsra used a 6-inch cone, 
4t could perform a Ipind cf area reconnaissance - function 
fron this position. | | . 
_ Another carers capable of performing the pioneer 


ares search mix«ion from high altitude was the KA-2.. 


It was amvech newer camera than either the K-17C or the 
K-22, but, although it was in production, it was intended 
for use in reconnaissance aircraft that were still in 


‘the development stage. The RF-101, RF-104, and RF=-105_ 


all had provisions for utilizing KA-2 cameras, and, of 


 . these aircraft, only the RF-l0] was reasonably close to 
operational status. . | 





* Whenever a term like “d~anch" is appli... to a camera, 
it refers to the focal lergth. Focal length, 


| roughly 
defined, 4s the distarce from the optical center of the 


iens to the filn Jot iene aN 7 — 
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The KA~2*s format size was the same as that of the 
K-17C and Ke22 and it utilized fila of ths sams length 
and width. It could accozmedate 6einch (f/6.3), 12-inch J 
(r/4.0), and 24einch (£/6.0) lens cones, could accomplish Re 
a epcle in 1.75 seconds, and had shutter speeds from 
1/25 to 1/500 of a second. It was a considerable improve- 
ment over the other two cameras in that its opsration 


was completely automatic, and could be installed in a 


‘torquer mount 2s well as in standard mounts « The weight 


of the 2beinch model was about 65 pounds. | — 
Although the camera itself was in production, two 

tasks aimed at improving its operation were still in 

the developrent stage at the end of June 1956. One was 
for an improved intra-lens shutter with an aperture of 
three and one-half inches to replace the “rapidyne” shutter 
4n the current model. The other was for an advanced, 
torquer mount, which was given the designation LS~6. 3 

The area search mation was tentatively allotted 
to 6@inch KA-2's in triecamsra array in both the RF-101 
and RF-105 aircraft, and l2-inch KAv2*s in the RF-104. 

In the RF-101, the three 6-inch KA-2°s were mounted just 
behind the forward oblique station. The two side oblique 
cameras, however, faced inward instead of outward. Thus 
the right obl‘é.cue cazsra took a picture of the terrain 
to the left of the aircraft's line of flight, and vice 
versa.“" | | 
The RF-105 called for a slightly different arrange- 
sent. The three KA 2's were mounted 4h the same plane 
across the aircraft's “aselage and were placed directly 
behind a single forward "rotatable" station. in this 
case, the two side oblique camsras faced outward as in 
most other tri-camera arrarncensnts. : 

In th RFe1G4, a single l2einch KA-2 in a “rotatable” 
mount would psrfora the area reconmissance mission from 
high altitude. The longer lens cone was required since 
“high” altitude for the RF-104 was sozewhat higher than 
for the RF-101 or RF-105. The camera requirement for . 
the RF-104, however, was not firm and was subject to — 
change at any time. | 

The T-11 camora was designed and built to extremly 
rigorous standards; its lens had to be especially free 
froa distortion, since the T-ll was essentially a rapping 
camera. Wherever the Ts211 was mounted as a single vortical 
conera, its nission was strictly that of mapping. However, 
the reconnaissance “capsule” of the RB-52 had provisions 


on * 
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for a triemst>cgon array of T-l1*s which could — 
for area reco:7cissance as well as for charting. 
| The camera itself used the same film and produced 
the same negative sizes.as the KA~2 and K-17C. Its lens 
was a 6-inch, £/6.3 “metrogon," and it cycled once every 
3 seconds. its shutter speed range was fron 1/10,40 1/500 
of a second. The camera woighed about 70 pounds. 
Of the cameras having 12-inch lens cones, ‘(in addition 
to the KA-2) +he K-36 and the KA-] were capable of accomplishing 


‘the pionesr zraa search mission from high altituds. 


The K-38 was siated for use in the RBW66, while the Kiel 

was tentatively scheduled for installatio in the RF=105 <9 
The Ke38 had a 9-by-18=inch format and could hold 

500 feet of 9.5.inch fila. It sould accommodate not 

only the 12-inch (£/6.3) cons, but 24einch (£/6.0) and 

36einch (£/8.0) cones as well, and its shutter could 

be overated a+. spseds of fron 1/50 to 1/250 of a second. 

The K-38 cys:«: once every 1.6 seconds, fron 

37 to 62 pounus depending on the lens cons, and operated 

either from an intervalouster or from the universal camera 

control system.20 | 

| The 3.5-4nch aperture, intra-lens shutter being developed 

for the KAe2 camera was being considered as an addition | 


to the K.38. ‘Two torquer nounts (the 1S-3 and LS-+) 


were interyiec for the 5 though they were also still 
in the devel<. :int stage. , | 

The RB-65 isas scheduled to mount a 12-inch K-38 
in the vertical position just bshind the triecamera station, 
and provisions were already incorporated in tis aircraft ~ 
for tion of the camera in a stabilized or torquer 
s20OUNt. ; ae 

One other camera, the KAel, was tentatively planned 
for installation in the R8F-105. With a 1z-insh lens 
coz3, it cou: senceivably be used for area reconnaissance 
nissions “hen ..cunted in the rear vertical position. 
The Khel, like the K-38, had a 9-by-l8einch format and 
could handle 500 feet of 9.5einch film. Its lens cons 


.had ‘focal lengths of 12 inches (£/6.3), 24 inches (£/6.0), 


ena 26 tianches (£/8.0), and its shutter operated at speeds 
of fron 1/25 to 1/400 of a second. Its weight ranged 
fron 55 to 78 vounds depending on focal length, and it 


_eycled once c7+2y 1,5 seconis. Its opsration was completely | 
i aircraft 


automatic, it ses engineered to fit any standard : 
canera mount, and plans called for incorporation of the 
3.5 inch aperture injra-Lens shutter in its optical systen 
at somes future date.-- . 





Except for the KC=1 and the KAe3, these camsras comprised 

the entire stable of operational Air Force day cameras as of 
30 June 1956. Used with different lens cones, thoy served _ 
to psrform, in addition to area reconnaissance, the other 
daytine Air Force missions fron high, medium and low altitudes. 

Obviously, these cameras were already on the verge of being 
put out to pasture, in view of the rigorous requireusnts iaid 
| down in the august 1955 revision of the Technical Program 
Plenning Document. This was not only. true of the K-17C, K-22, 
K-38, end T-11 camsras, but also ¢f the Kiel and KAe2, since 
all of these bore a “standard” dosignation--and, in the Air 
Force, “standard” was virtually — with “obsolets.* 

Under develor=snt in 1956 were a —— of cameras scheduled 
to replace those installed in operational aircraft. While 
none of then would bo able to achieve completely the performance 
specified by the plaming docunert, they did represent a sub- 
stantial irproverent over the cameras in service use. Although 
soms migb? never beco=s operational, others certainly would. 
At the very least, each would contribute its share to the 
advancessat of photographic technology. 
- song the cameras either in the service test or late 

dsvolopzsnt stage and conceivably capable of a high altitude 
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¥AR5 end KA-8 cameras, the LAell camera » and the 


KA-25 camera . The latter, being developed specifically for 


the HB-58, was the only one of this group planned for a de- 
Se 735 


finite — systen. 


The idea of a “panoramic” camera--one that could take | 
horizon-to-horizon photographs without —— to milti- 
camera arrangements--w2s not new in 1956. In March 1949, 
the Porkin-Elmer Corporation was developing what was then 


called a “transverse” panoramic camera using a rotating prisz 


‘to obtain a wide “sweep” of the terrain below. The camera, 


designated the E-l, carried its film supply in the “roof 


of the aircraft from whence it fed down through a sleeve into 


the format area. This arrangmont allowed the use of trensndous 


lenths of film without the disadvantage of having to stabilize 


aA camera weighed down with oversized magazines. The E-1 used 


a 48-inch - and produced negatives 18 inches wide by several 


feet long. 


The E-1 camara served to demonstrate the feasibility 
of the penoramic principle. It was a very bulky machine, 
however, and in July 1953 the Air Force began to develop an 
E=2 panorazic camera that would fit in a container “similar 
to a wing tank.” By May 1955 the ———— (Vectron, Ineor- 


porated ), had — an experiments 
(arn * 
"ED 
ow, om ¥ - ; sae « 
atue \ - ote °° 
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of the E-2 
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| suitable — "nose installation in fighter type aircraft." 
While —— arrays (such as those in the RB a. 4 
RB-52) were capable of obtaining about 15-Lines-per-millipeter 
resolution, the E~2 was expected to Provide something betreen 
20 and 25 lines, since oaly the focal plane Eis deste 
of the camera needed stabilization, and since the masclimin 
area of exposure on the film was only nine inches long and 
one inch wide. d oS . 

The experinental model of the E-2 was a "breadboard" 
— piece of equipaent and was primarily for study purposes. | 
It provided 150 — of coverage across the line of flight 
and incorporated ; coded data recording system. It also pro- | 
vided “eraded" image motion scupennatioaet es, the compensation | 
varied fron zero at one horizon to a maximin value of 12.6 
inckes per second at the vertical aad tack to sero at the 
other horizon. Furthernore, exact exposure control was avail- 
able for every point on the negative from horizon to horizon. 
This was possible because the camera utilized a focal-plane 
shutter which consisted of 8 variable-width slit sweeping 


across the negative plane. 





- ik Camerata 
lens axis, in which the image quality is best for a given 
focal length and lens aperture. 
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| | The E<~2's weight (1,600 pounds Loaded) was slightly less 

than that of — arrangeuents of the same focal length 
(24 inches) and its bulk was about half as great. It — 
more reliable, too, since 4ts moving parts were fewer and 
moved at low speeds, thus cutting down the shock and vibration 
to’which the camera was subjected. At the maximum cross section 
3 point, the E-2.was about 72 Anches in diameter. | 

The Aerial Reconnaissance Laboratory planned to — 
an E-2 cemera for operational suitability testing fron fiscal 
year 1957 funds. This model was — a coverage of 180 
| degrees azd to have, the ability to resolve an object four — 
feet square from 100,000 feet. At the same altitude, the camera 
would provide “recognition” of an object 16 beet eaaire: 
The E-2 was designed to carry 5,000 feet of film which, since 
it moved at constant: speed, was suitable for the application 
of rapid processing de 

By the end of May 1956, the experinental model of the 
E-2 panoramic camera was nearing its “final” configuration. 
| ‘Tne principal difficulty still remaining was the need tex 
a practical vertical gyroscope. The difficulty arose because, 
although there were usable instrusents in existence, the better 
ones were assigned to projects that carried higher priorities. 


Tae contractor was thus forced to patch up gyroscopes that 
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no one else wanted, but Vectron had not yet =e Pare: 
one into operating wee: 
_Another camera originally intended for low altitude, high 
" speed reconnaissance, the KA~-5, was in June 1956 being considered 
for the high altitude, area search mission. The camera pro- ~ 
duced negatives 2.25 inches square and used a magazine holding 3 
100 feet of 70-millimeter film. Its shutter was capable of 
speeds batween 1/25 — 1/2000 of a second, and it could cycle 
ten times a | second. The camera weighed about 21 pounds, operated 
automatically, and provided "graded" image motion compensation 
for all counting positions , either vertical or oblique. 
| ‘The contractor for the KA-5, Ae Ae Maurer, had by March 
of 1956 delivered the first development model to the Aerial 
Reconnaissance Laboratory. Laboratory tests were nearing 
completicn at the end of Jue. | 
While the lowealtitude potentialities of KA-5 were ae 
forgotten, laboratory thinking gave the — an important 
part to play in high altitude reconnaissance also. In order 
to try the camera's abilities at high altitude, the laboratory 
kad set up a one-time test (for some time in 1956, if possible) 
4n which several Ki-5*s would be installed in an Felo4 in 
"fan type” array. At the forward camera station, five cameras, 
with different focal lengths, would be arranged to give horizon 
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to horizon coverage. The vertical KA-5 would have a 35-inch 
focal length; on either side of it would be an oblique with — 
&.Seinch focal length, each of which would be aimed to over- 
lap the vertical's field of view; and on the outside of each 
of these would be another oblique of 6-inch focal length, 
again with overlapping fields of view. ‘The future of the 
KA-5 as a high altitude — would, in part, be conditioned 
en ere rer ie | 

The Fairchild Camera and Instrument Corporation was con- 
tractor for another developmental camera with high altitude 
possibilities. This was the KAn8 “all-purpose” — which 
had begun development in May 1953. From the beginning, the 
KAe8 was planned as a high altitude camera, @ low altitude 
camera, and a mapping camera. The laboratory received the 
first experimental model from the contracter in October 1954 
for preliminary tests, but it was September 1955 before ‘con- 
trols had been fabricated which would permit ————— 
begin flight testing. In January 1956, several low ‘altitude 
test flights were made with the Ki-8, using its full image 
motion compensation rate of 21.6 inches per second. During 
_ the summer of 1956 comparative tests in an RB-47 were to be 
flown with a regular Air Force mapping camera (the T-11 — 
KC-1) used as a standard; after these tests had been completed, 
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wewirormentel testing would begin. The experimental model ) 
uas equipped with a 6-inch (£/6.3) "metrogon” lens, but the 
; service nen ne a See _— 

the. same focal length and speed. 

The KA~-8 ateelf had a 9=by-S-inch foruat and used either 
250 or 500 feet of 9.5-inch film. The experimenth] model 
weighed about 90 pounds without fim, bat the service test 
model would probably weigh’. about 60 pounds. Its shutter operated 
at speeds from 1/50 to' 1/500 of a second, its cycle rate was 
six per second, it provided dnage motion compensation fim 
speeds of from 0.5 inch per second to 21.6 inches per second 
| during exposure, and 4t — the latest ere 
in automatic camera controls. 

The Lael) camora body vas the product of a December 1952 
task intended to provide an improved camera body which could 
use existing K-22 lens cones. Ths prizary goal was to develop 
a body that was simple, reliable, durable and easy to maintain, 
since * K-22 body was outstanding in none of these attributes. 
Using a 6qinch lens, the Lie) vould be able to fly a high 
altitude area search mission and preduce photographs of better 
quality than those produced by the K-22, | 

By April 1956 no experimental model of the LA-11 had 


es 
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yet been received from the contractor, the Bycon Manufacturing 
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Company, ‘the reason given beinginability to obtain a high enough 
“curtain spedd" to satisfy the requirements. The laboratory 
“hoped, however, that a model would be delivered in the “next 
few elias” 

The Li-ll differed from tho X=22 body in that it utilized 
a focal — shutter capable. of speods between 1/100 and 1/1600 
of a Berens This was actually the fastest shutter speed 
available for any large-format, Air Force camera, either in 
existence or under developzsnt. The body was to incorporate 
automatic controls; ‘at weighed about 30 pounds and had a 
cycling rate of two per — 

One of the three cameras being developed especially for 
the RB-58 aircraft by Fairchild Canora and Instrument Corporation, 
was the KAe25. It was equipped with a 6einch (£/6.8) “netro- 
...€on" Jers (like the T-11 and KAe8) and could be.used.at high 
altitudes for area recommissance. Like the KAS, it was. oe 
also a mapping carsra and a low altitude reconnaissance camera. 
Its format was nine inches square, and ‘ite magazine held as 
much as 500 feet of 9.5~inch film. Its controls were being __ 

- specdally designed, as was its statilized mount, and it weighed 
approximately 60 pounds. It could cycle at a rate of four 
frazss per second and provided image metton compensation at 
rates of betweon 0.16 inch and 16 inches per second, its. - 
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shutter speeds ranged between 1/50 and 1/700 of a second, 
Exposure was automatically controlled. The camera itself 


was still in the early development stage in Jume 1956, but the 
| Project sngineer anticipated that cuvirconental testing vould 
45 


bead 7! eatepea« « 
* 


begin in October. 

‘In Apral 1956, ¢ the laboratory began to work toward a 
reconnaissance camera for high altitude area search, to meet 
as fully as possible the requirensnts of the Augurt 1955 
Technical Progran Planing Document. No contractor had been | 
assigned to the development of this “sweep cansra"” as of 30 


June 1956, but some design parazsters had been tentatively 


established. A focal length of 100 inches was called for, 


the lens to be of the highest possible acuity andi the camera 
itself to be of the suallest possible Size and weight. The 
design was to incorporate automatic exposure — aswel 
aS an automatic focusing device, and provisions were to be 
nade to isclate the camera from its operational cavironment 
as completely as possible, | 

| ‘Graded image motion compensation was —— 
to a rate of 3.6 inches per second, with the parereters auto- 
ractically derived from the aircraft's navigation system. 

The Sweep camera was ‘to make use of “unitized” construction 
4n order to give it the ability to use several. different lens ° 
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cones, and it was to be adaptable for use in a “rotatable” 


“ON 


nount so that it could take advantage of a milti-window arrange- . 
pent and switch quickly fron left or right oblique to vertical 


and back again. 


The task called for a focal plane shutter, on the onder 
of that used inthe E-2 camera. A rotating prism would provide. the 
single lens with a-40-degree sweep of the terrain below. Such 
an angle of view would enable the sweep camera to cover the 
same area on the ground as four single 100-inch cameras of 
Geby-18-inch format. Cycling rate was to be one per second, 
tot woud eat of 9.Snch 8 





igh altitude reconnaissance prior to Warlld War A meant, 
for all practical purposes, reconnaissance at 10,000 feet. 
This was about as high as prevar, 12-inch focal length cameras” 
could fly and still produce photographs that showed “pinpoint” 
targets 4n acceptable detail. A canera of 12-inch focal length 
yielded photographs from 10,000 feet altitude with a scale 
of 1:10,000, and this was the scale demanded by photo interpreters 7 
4n order to evaluate targets properly. (If resolution could 
be raised from the usual 8 to 10 lines per millinter, ‘iis 


‘@ slightly sra}ler scale would be allowable) Using these 
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—BR parameters, useful specific target reconnaissance 
fram 40,000 fect altitude, then, would require a camera of 
48.ineh focal length.’ 

By the mid-1950°s, however, the resolution of aerial cameras 
— consistently averaging from 12 to 18 lines per millineter, - 
and the cameras in operational use for the high altitude specific 
target recomnaissance mission had either 24-inch or 36-anch 
Local Lengths. At 40,000 feat, these cameras yielded negatives 
with a scale of 120,000 and 2:234353 respectively. While 


photographs at sock scales were “marginal” from the photo 
interpreter's standpoint, it was usually possible to extract 
from then the minimm inforzation necessary for target evaluation. 


‘The cameras in production as of 30 June 1956 for 
‘use in the high altitcde specific target mission were 
‘the Ke22, the K-38, the KAel, and the KA-2. They used 
either 24einch or 36-inch lens cones (sometimes both), 
ee — were either installed or planned for. installation 
es, RB=47, RB-52, RB-57 9 ‘RE-GHF, RF-101, RFA-10%, 
Se ths cameras with a shorter lens cone, was 

-used in the area search mission. The RB-36 carried a ° 
pair of 2heinch K-22*s, one Se ee 
right oblique station, and they were to obtain high 
altitude photographs of specific tarevts fren relatively 

. long slant ranges. The RB-36 might also mount a 2Meinch 

* Ke22 at the vertical station (in place of the 6<inch 
Ke17C or K=22 for area RRcounaissance) to obtain target 
evaluation photographs. 

The RF-84F provided two positions in which the 24— 
anch K-22 might be located for flying specific target 
missions. One was the forward oblique station, and the 
other was the left oblique position, just behind the 
tri-camera array. The forward oblique K-22 doubled as _ 
a low altitude camera, but, as might be expected, low 
altitude photographs with a 24-inch camera exhibited 
extreme foreshortening effects. , "3 
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In 1956, the K-38 camera was being used for the 


high altitude specific target mission in more aircraft, 


in more configurations, and in more mounting positions 

than any other. In the RB=36, a pair of 2heinch Ko 38's 
were mounted at the “split vertical” station for target 
evaluation shots; just behind them, five 36~inch K-38 *s 


- were set up in a “multiple” array for the same purpose. 
whenever 


The split verticals performed a second function 
the RB-36 was on a mapping mission. While the mapning 
camera (which had a S=by-9-inch format and a 6-inch lens) 


The miltiple array of 36-inch E-36's was also capable 
of performing a mission secondary to that of specific 


target reconnaissance. These Cameras could ‘be used, 


, over limited ground distances, for area search missions. 


photographs taken by the 6einch focal length “area search" 
Single vertical K-36 Cameras of either 2heinch or 


Supplementing the mgppin camera in the same mamer as 


. those in the RB-36,.~ 


The RB-52 and RB-57 also had provisions 
Zor K-38 cameras. ‘The RB~52 reconnaissance “cansyle* 
was designed to carry a multiple array of four 36-inch 
K-38°s for specific target high altitude missions. The 


. RB-57 could utilize a pair of Zieinch split vertical 


K-58°s for either high or medium altitude target evaluation 
work. ip tu, the case of the split verticals in the RB-3% 
the Gang, {pose in the RB-§7 supplemented the work of 

the 6-inch mapping came — 


! 
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In the "service test” category as of 30 me were four” 
"new careras or bodies which, presumably, would be alile to 
perform a high altiteds specific target mission under oper~ 
ational conditions. These four were the Li-ll boty, Kin5 
camera, plus the Ki-13, and the Kin27 (which, like the Kin25, 
was being developed for used in the RB-58_only)a.. The LAcll. 
body’, using 2 Qinch cone, war expected to improve. mrkadly 
on the performance of the K-22 camera.” We et 
Wale. the Kdn5 camera was Detng devetopad sitet, exasimely” 
"as a low atitate reconnaissance camira, with a seconiary 
possibility of flying a high altitude area soarch mission, 
the Aerial Reconnaissance Laboratory intended te try 4t out | 
o0 the high altitude specific target minsion as well. , Daring 
the same Ful04 test flight on which the five short focal length 


= 2 e@4=e seem = — a a qe a 


: 
J li | I 
—— 


—X | 





F : . 4 7 
KAn5'0 ware to be tested as area search cansres, rey 
Antended to test a triccanera grouping.of 12-inch foal “length 





KA=5°s. 

“Under development for operational use in the immediate 
future as a high altitule camera fon-specific target recomaissance 
was the KA-13, a camera with a 9=by-18-inch format using up 
to 1,000 feet of 9.5einch film. The Hycon Manufactaving Company 
reported in Jume 1956 that an experimental model. would be 
delivered to Wright Field "shortly." | | 

The KA~13 yas not a radically new or different design, - ee 
bat merely incorporated a number of a Se ee 
art advances - in a relatively — camera body. It 
Was to have image motion compensation, which existing Sebye 
18-inch format cameras did not have. It was to be equipped 
with automatic exposure controls and with a coded data recording | 
device. Tt was also to have a fast focal plane shutter (with | 
speeds =p to 1/600 of 2 second) and a cycling rate pf two, 
frames per second. : 

‘The camera would utilize four different lens cones for 
photographic missions at various altitudes. In addition to 
accepting the 12-inch (£1643), 2heinch (£/6.0), and 36-inch 


a See page 32. 
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(£/8.0) tenses originally planed, the Kini} was also to take | 
cones containing 48-inch (£/6.3) lenses of ‘which (Ba -werg- already 
in Air Force stock. These cones vere unusable in any other 
Air Force camara, since they were designed to be used with 


| a focal plane shutter. Thero was hope that, with improvements, 


the 48-inch cone would extend photographic altitudes at a 
sufficiently early date far enough above 60,000 feet to. satisfy 


‘the 100,000 feet by 1960" requirensnt 4n the Technical Program 
5 
Planning Docrment. 


. The KAel3 would weigh about 330 pounds with its 48-inch 
lens cone and 1,000 feet of film. “Its image motion compensation 
rates varied between 0.1 inch per second and 3.6 inches per 
Second, and it was to be conpatihile with most standard aerial 
camera ie 
“The Hhn27 was a 34énch focal Length camera being developed 

for use in the RB-58, strictly for the high altitude specific 
target reconnaissance mission. like the Kie25 and KAn26, 
At was being built by the Fairchild Canera.and Instrument 
Corporation, and, as of June 1956, was stan 4n the early 
development stage. | 

| It was to have a 9-bys18-inch format, — 
200 feet of 9.5-inch film and was to be compatible with lens 


«Bones can than the 36-inch (£/8.0) cone currently planned 
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for it. Its shutter was to be of the intre-lens “rapidype” 
type with speeds of between 1/100 and 1/300 of a second. 


"The Kin27 was not @ fast cycling camera; its fastest rate 


was one frame every. 1.25 seconds. Its rate of image notion 


compensation biilt up to a maximum of 3.2 inches per second. 


Camera weight was about 100 pounds. Controls were of special 


| design, and its mount was to be cyro-stabilised. 


More advanced than the, requiresents for any of the above 


four caneras were those laid down in January 1956 for a “very. 


high altitude duplex" camera. No contractor had been assigned 


to the development’ by June 1956, but the performance parameters 


were designed to meet as fully as possible the requirexents 


| of the August 1955 planning docunent. 


The purpose of the task was “to provide high resolution, 


moderate scale aerial photography from future operational 


altitudes by camera systens mounted in supersonic aircraft 
compartaents that are neither pressurized or £. sic_/ thermally 


_ controlled. . 2 3" The camera itself was to have a 9-by-15- 


inch forzat, actually two foruats, since 4t was a duplex with — 
two optical systeas in.one body, and focal lengths of 36 (£/8.0). 


or 48 (£/11.0) anches. The task called for elimination of all 


mechanical tolerances between the lens mount and the focal 
plane, hizh quality production lenses, complete elimination 


of internal and external vibration of the camera systen, and improved 
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Perhaps the most remarkable development goal was a re- 


' golution of 100 lines per millineter (“on the bench"). An 


intra-lens shutter with an aperture of three and one-half 
inches was to be designed for use in the 3%6einch or 48-inch 
cone. Shutter speeds would range fron 2/50 to 1/2000 of a 
second. It was contemplated that a single photoelectric cell 
would control both shutters. 

There was to be ho image motion compensation in the ordinary 
sense, but movement of the image was to be offset by using 
a swinging torquer mount. Total weight of the loaded camera 
was tobe aon’ 190 founda: The camera was to carry up to 
500 feet of aerial photographic file or more if thin-hase 
film could be successfully developed. Using 500 feet of fila, 
the camera could cover a strip 355 miles wide and 580 miles 
long (using the 36-inch cone) at 60 percent overlap fron 100,000 
feet altitude. On a norzal development basis, an experinental 


' “nodéI “ofthe a aaa aa 
signing of a contract. 


Devel opment of high resolution lenses held an important 
niche in the high altitude camera research structure. Of the 
scone: Ge mate 
Laboratory, three were of special importance for high altitude 
reconnaissance, one for the area search mission, and two for the 
specific target mission. 
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For possible future use in area search reconnaissance, 
the laboratory early in 1956 established a task calling for 
a 12-inch focal length lens for a 45-inch square format. 
No contractor had been selected by the end of June, but the 
lens characteristics required that it resolve 60 lines per 
“milSiuster, that it have reasonably high — and that it 
be capable of obtaining extremely high quality photographs 
from very high altitode. Aspheric-surface lens elements or — 


I “61 
of the lens. 


even a curved inage plane would be permitted in the design 

Iwo other high altitude lenses, one of 36-inch focal length 
and the other of NBeincl focal length, still lacked | 
a contractor by the end of June 1956. The 36-inch lens was 
to. have 60~-Lines-per-millinter resolution (more, if possible), 
and it was to be designed especially for use in the very ‘high 
altitude duplex camera. The laboratory planned to procure 
two competitive prototype models of the — _ 


° Portions of a lens surface that aro non-spherical are 


‘Called “aspheric.” 1 curved image plane is incorporated in 


erephic image into sharp focus. A flat image plane causes | 
areas away froa the center of an image to be less sharply de- 
fined than those nearer the center. : 7 
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The 48-inch lens-was to have at least twice the resolution 


| of any couparable ‘lens (this meant between 50 and 40 lines per 


millineter). Project engineers planned to investigate a "folded" 
lens system which would a camera to be 

| 3 
along the longitudinal axis of the aircraft. 





Medium altitude reconnaissance was co the way ont by 
1956, although great numbers of operations] aircraft stil) 
were equipped with cameras suitable for. the medium altitude 
mission, and several cameras in development were aimed at the | 
Same mission area. | 


“Medium” meant, generally speaking, between 5,000 and 


| 30,000 feet, and generally required a focal length of 12 inches 
to obtain the necessary detail. ‘Thus, the 12-inch cone was 


characteristically mated with one of the operational high 
altitude cameras whenever nore altitade reconnaissance was 
The RB-36 and RF-84F both had provisions for mounting 


4 12-inch K-17C or K-22 at vertical stations. In addition, 
the RB-35 could utilize one forward oblique and tue side 


and left oblique stations. : 

Vertical l2-inch K-38's were to be mounted, on cccasion 
in the RB-66 and i the reconnaissance capsule of the | : 
RB~52 there was also a provision for the RF=105 to carry 
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a single vertical 12-inch Kiel. The other existing camera 
planned for medium altitude work was the KA-2. "Rotatable® 
l2einch .KAe2"s were scheduled for installation in both 
the RF-104 and RF-105, while forward oblique Kie2*s of the 
sam Toca} length were to be mounted in — and R· ꝛoꝛ 
aircraft. | 
Medium altitade cameras stil] in development included 

the KAel3 and IAé-1). Both 2i<inch and 12~inch cones were 

planned for the KA-13, and this made the camera suitable for 
medium altitade work. The Li-l1 body would operate at mediun 
altitude with a 12-inch cone just as the K-22 did. | 


The Hycon Manufacturing Company was developing a camera, 


the KA-4, which represented a considerable step forward on 


the road to obtaining a truly up-to-date, high-acuity medium 
altitude reconnaissance camera. Designed primarily for high 


‘Speed, low altitude photography, the KA-l) nevertheless was 


to be usable with a 12~inch cone for medium altitude shots. | 
Its format was four and one-half inches square and it carried 


up to 500 feet of five-inch film in its magazine. 


It was a fast-acting camera. Its focal plane shutter : 
could oparate at speeds up to 1/1000 of a second, 4t could 
cycle six tines per secont, and its film could be moved during 


exposure at a rate of 10.8 inches per second for image motion 
Compensation. Its lens was fast, too (f/4.0 for the 12-inch 


cone), and the camera's weight was about 45 pounds. — 


. 


| date recording were dncorporated in the camera body. 
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design allowed installation in any standard Air Force mount, 
and such a ee en ee ee ee 
The contractor delivered the first experimental model — 
of the Kis to the Aerial Reconnaissance Laboratory at Wright 
Field early in 1955; flight testing in an RF-84F had begun 


_ by the end of the year. These tests ware considered successful 
| and, by March 2956, Hlans were being mae for procurement 


of a service en ea eon ee ee 1958. 





The region below 5,000 Leet altitude, Like that above 


30,000, was becoming increasingly important ‘to aerial ne 


, Camera designers by 1956. In low-altitude operations, problens 


of navigation and precise location of targets were intensified, 

but low-flying reconnaissance aircraft had the —— pes 
ability to get in and cut of target areas without overmch * 
exposure to defensive fire. The chance of interception by — 


enemy ‘radar, missiles or antiaircraft fire was greatly lessened. 


The value of low altitude reconnaissance was brilliantly 
illustrated in September 1950, during the Korean fighting, . 


| by three RF-80 pilots fron the Fifth Air Force. They made 


‘ four very-low-altitude flights over the invasion beach at 
Inch*on, trying to get pictures which would show the height 
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of the seavalls and to locate dafensive armament, sandbays — 
— and shoals which night snag landing attempts. The RF-80's, 
| -+-=.-me- - usdng—K=22-cameras, made both vertical and oblique shots, 
some in heavy overcast and drissling rein. The verticals were” 
taken from about 3,000 feet altitude, while the obliques were 
shot as the aircraft streaked toward the beach at altitudes 
between 100 and 300 feet. 
Results were excellent. Invasion forces based their 
‘Plans for an assault = ‘the seawall height data deriv. d. fron 
the photographs. Amphibious treops stormed ashore equipped 
with the necessary ladders, and went over the seavalis easily. 
The walls proved to be almost exactly the height calculated 
from photographs. Oblique views of the beaches from various 
distances off shore also proved 4nvaluable to the. crews speaking 
In general, low altitude, high speed reconnaissance. photo- 
grapty required short focal length lenses, high shutter — 
and high image motion compensation rates. Most of the low 
altitude cameras operational in June 1956 used 6einch lens 
cones almost exclusively, but some cameras under development . 
“were to have lenses of 3-inch—~and even 1.5<inch—focal length. 
° The venerable K17C and K-22 cameras still served 
on low altitude reconnaissance missions in the RF-84F. 


om The triecamera.array of 6~inch K-17C*'s used for area 
| reconnaissance missions did double duty and performed 
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' low altitude missions as well; the same held for the 
forward oblique 6einch K-22, but, on occasion (as in 
the case of the RF.80-= in Koro), a 24 insh K-22 was 
mounted at the forward oblique station for low altitude 
reconnaissance./0 
Other existing cameras planned for operational use 
in reconnaissance aircraft still in the development stage 
were the Kiel and Kie2, Tentatively, a l2einch Kiel 
camera, mounted at the vertical station of the RF-105, 
was to serve in a' low altitude capacity in addition to 
performing area search asd medium altitude reconnaissance 
fictions. Khe2 cameras with 6Geinch lenses were slated 
for installation in both RF-1C4 and RF-105 aircrafts 
in “he RF-104, the Kie2 to be installed in a rotatable ; 
mount and used strictly for low altitude work. In the 
RF21C5, however, a triecaners arrangement of d]einch KA-2*s 
doubled as high altitrde area search cameras. The RF-105 
was boing engineered to use both lZeinch and 2Keinch 

.  Kéao2*s for low altitude mission< as well as tha 
. missions for which the cameras were designed. While the 

izeinch KAe2 was first of all a mediun altitude canera 
for cither rotatable or the forward oblique mounting, 
using it Srlow altitude missicns was certainly possible 
and sneb a contingency was provided for. Similar)v. 
tis SSeinek model was intended largely for high altitude 
target reconnaissance, but..(again as in the case of the 
24einch Kke22 in Korea) when mounted as a forward oblique 

. an the RFA1G5, 4t could be valuable for low altitude 
mission @ | an | 


. The only production Camera spcifically designed for iow 
altitude — Was the Kie3. Equipped with 6—inch lenses, 
these camras were installed in the triemetrogon mounts of 
FB? *s for exclusive use an low altitude — 

The KA-3 camera had a Quinch square form and used up 
to 390 fet of JeSminch film. As of Juno 1956, 4% could use 
only one focal length lens (6 inches) and it was installed 
in only one type of aircraft, the REwl7. ‘The camera weighed 
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about 30 pounds and was capable of cycling twice every — 


Its fastest shutter speed was 1/400 of a second--rather slow 
for low altitude worke~but it provided image motion compensation 
rates as high az Scven inches per second. The KA-3 had been | 
engineered for installation in a ——— but in oper- 
ational use it appeared only as a tri-motrogon. 

The Air Force's stable emer: cameras 
bod an Augean ook at first glance, ’ simply because the quantity 
of hardware was s0 large. Appearances were deceiving, however, 


and eJeaning out the less important itens required sonething 


less thantsrculcan efforts. Five of the cameras planned for 

the low altitude mission were also intended for high and medium 
altitude reconnaissance, and only two were exclusively low 
altitude Cameras. 

The Ka—) camera was being developed for low as well as 
mediun altitude work. In the latter application this camera 
utilized a 12-inch lens cone. The low altitude model of the 
Kiel) would accommodate either a 3= cr a 6~inch lens, however. 

The Kke5, ostensibly a high altitude area search camera, 
was also a> good bet to perform +he Low altitude mssion. like 
the Ka~4, the KA-5 would utilize both 3 and 6=inch lens cones, 
but, in addition, a 1.5-inch cone was to be developed especially 


for it. There was some thought among Aerial Reconnaissance 


_CONFIDENTIAL 


Laboratory — that a Sninch cone might also be designed 
. for the KAK5, but the requirement fer such a cone was not 
oe _ 
It was possible that the KA-1} camera, using a 12-inch 
‘ Jens cone, would also serve for low altitude missions, although 
plens for the Ki-l3 concentrated primarily on higher altitudes. 
Te KA~25 and the Li-l] were both definite contenders in the 
Low altitude race. The KA-25, a 6-inch focal length camera 
destined for installation in the RB-58, was a high altitude 
area search camera like the Kic5 and KA-8 but it could perform 
adequately in a low altitude mission, and plans for its develop- 
ment foresaw just ‘such a function. The Li-ll body, using 
either a 6-inch or 2l-inch cone, would almost certainly see 
future duty as a low altitude reconnaissance camera, particularly 
in view of its fast shutter speed (1/1600 of a — 
Except for the LA-5 and XA-, these cameras had one serious 
drawback in operating at low altitudes. They had large formats, 
(either 9 inches square or 9 by 18-inches), and this meant 
mechanical difficulties aplenty when high image motion ccn- 
pensation rates were attempted. It also meant that for focal 
lengths shorter than 6 inches, unusually wide-angle — 
would be essential. In view of these circumstances, the trend 
in low altitude cameras was toward the. use of 70~millimeter 


film. The KA-lt's 4.5-inch square format was still somewhat 
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large for truly high speed operation, bat the KA-5 used 70~ 
 pilaaneter film, as did two other low altitude cameras, the 


KA~26 and KA-16. 
The KA26 vas one of the three caneras being especially 


designed for vse in the RB-58; 4t was to be exclusively a 


low altitade mechanisa. It produced a 2.25-inch square ex- 


| posure on 70-millineter film carried in a 250-foot. capacity 


magazine, and it relied on a 3-inch, t/1.5 lens. Its shutter 
was to be capable of operating at speeds up to 1/4000 of a 


® 


second, eliminating any need for Smage sotion ‘compensation 
“and special mounts. The camera could be rigidly mounted to 


the airframe since the fast shutter speed would nullify vibration | 
and motion effects. The KA=26 would cycle-about 7 times per | 
second ani would weigh betwen 14 and 18 pounds. Like the 
EAn25 and Khe27y the Hln26 was still in the bench testing 
stage at the end of June 1956. | 

Very similar to the Ki-26, although net being designed, 
fora specific weapon systen, the KAj16- camera also used 70- 
millimeter film and bad a 2.25-inch square format. ‘The contractor 
for the KA-16, the Bulova Watch Compary had by June 1956, de- 


livered three experimental models of the camera to Wright 


Field. The KA-}6, like the KA-26,- ‘depended on high shutter 
speed (up to 1/4000 of a secon) to reduce image blur and 
had no provision for synchronizing movement of the film during 
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exposure with movement of the image across the focal plane. 
. Comparative tests of two different lenses, one £/1.5, the 
other 1/2.0, both of 3-inch focal length, were to show which 
-was most appropriate for the Ki-l6°s low altitude mission. 
The camera would, of course, incorporate automatic exposure 
‘control and coded data recording, @ nd it would cycle 6 times 
per — 


Aerial Mapping | 

The requirexents for an aerial mapping: camera were ex- 
tremely rigorous, not only from the optical standpoint of 
high resolution, excelient definition, and lack of distortion, 
“but also from the standpoint of mounting provisions. Such 
& camera had to compensate for or overcome speed and vibration 
effects, had to be mounted oo that it was vertical, and the 
resultant aerial photograph | had * * —— with accurate 
Haps of the area covered. 

General operational requirements of 1955 called for acrial 
“Rapping from altitudes so highand with accuracies so great 
as to be completely beyond the scope of current equipment. or 
current knowledge. The Air Research and Development Command 
Technical — Document, on photography detsberately 








understated the problem in cautioning, “considerable develop- 


' nent work will be required to provide this capability.” 


Comrd headquarters, in a technical requirement that 
followed in'the wake of the planning document, called for 


| the establishnent of 2 “sound research and development pro- 


gram” that would result in a “tiwe-phased increase in the. 
ancunt of detail that can be recorded on film and thus pro- 
vado an effective substitute or increased focal length, bulk 


F and weight of aerial equipment, and the present production 
of fantastic quantities of negatives and prints." ———— 
“expressed the hope that ultimately, “a single small photograph | 
taken from very high altitude will yield, when examined by 


@ microscope, the same amount of information that now is ex~ 


tracted from thousands of serial photograrhs.* 


The official requirenent for aerial mapping cameras speci- 
fied an exacting development schedule. By 1960, navigational 
raps Prepared by reference to aerial photographs were to show 
details which could be pinpointed to within 1,500 feet of 


their true position and within 100 feet of their true elevation 


above sea level. Larger scale “target * mans were to enable 


‘the pinpointing of details to within 500 fest of their location 


and 50 feet of their elevation. 








By 1965, all maps based on aerial photography wore to 
weet the requirements of the 1960 “target” maps, and ‘the photo- 
.Graphics capping: system itself was bo be of “very high acuity” 
and of "half the format size and focal length of present mapping 
photography." After 1965, accurate mapping photography from 
earth satellites was to be the objective. oe 
1956, the altitude limits and accuracy of aerial mapping 
| “Cameras were far removed fron tus optimistic requirements 
oc the technical program. Mapping cameras could operate to 
about 254000 fest altitude, considerably bellow the 60,000 « 
feet desired by 1960 or the 300 miles desired soon after 1965. Points 
; mm ithe round. could be located’on 1956 serial photographs 
' to within 2,000 feet of their true geographic position, . but 
this was only possible at relatively modest altitudes. | 

The cameras in operational use throughout the Ais Force 
for aerial mapping were the hoary K-17C, the T-li, and the 
relatively new KC.2. The Ke17C was not ordinarily considered 
a — camera , but it served on occasion in that capacity 
in the RB-26. The mapping canera called for in most operational 
aircraft was the T-11. Single vertical T-11's could be mounted 
in the RB-36, the RB-47, the RB-57, the RB-66, and the RF-SHF, 
whije | 22 
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‘ im the capsule of the RB-52. Iawrely, only the vertical 
camsra of 4 & triemstrogon group was the actual mapper. The 
two sade obliques aided in determining the flight attitude 

— the atroraft wy showing the position of the horizon on the 
ieft and — 

In June 1956, a replacement mapping canera was in pro= 
Cuction. This was the KC-1, manufactured by the same company 
(Fairchild Canara and instruzant Corporation) that made the 
T-ll. It vas interchangeable with the 7-11 in all standard 

_ Adr Force mapping mounts. The KC=3 differed very little from 
the older camera, having the sane format, film width, lens, 
shutter speed, and mount. It Was, however, about 20 pounds 

: heavior, and it cycled somewhat faster (once every two instead 
or every three seconds). The KC+1 was also built with an 
sntezgral —— | 

| A+ of these cameras had one thing in common—~they were 

; used for mapping as single verticals only. This was a definite 
disadvantage » because as Photographic altitudes increased, 
‘the determination of the heights of grourd objects becane 
alzost impossible from single prints. Accurate contouring 
of maps thus developed into a major problem srea. By early 
1955, the trend was tovard tin canara installations and develop- 
ment of the “duplex” camera--one that embodied two convergent 
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optical systems in a single body. Convergent photography 
was also strongly advocated by the Corps of Engineers, since 
4t permitted more accurate detexmination of ground contours | 
“and object heights from high altitude and aided the photo 
interpreter in other ways. The engineers indicated they would ’ 
need a convergent mapping systen by 1960, — 
establishaent of a development program to this enc. 

In January 1956, the Aerial Reconnaissance Laboratory 
began work on “convergent mapping cameras" capable of self- 
sustained opsration at extremly high altitudes and under 
extremely low pressures. This high priority task required 
a 6-inch, £/6.3, focal Length, distortion-free, wide-angle lens, 
a Yeinch square format, and very high acuity. The convergent 
| systen was to be capable of resolving a 20-foot object and 
of identifying an 80-foot object at a scale of 1:50, 000; it 
was to be light ant compact, and At was to fit in a precisely 
. engineered torquer — 

On 18 July 1956, the — Reconnaissance Camera 
Section recommended converting the KCel into a duplex maprine 
camera. The schedule laid down in the task plan called for 
delivery of the first a model within 18 months of 
the signing * the — 
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J Night photographic reconnaissance by wid1956 was con- 
centrated in either the ahi te low altitude region. 
Medium altitude night cameras, which included the K-36 and 
the never K-37 and K-47 cameras, would continue to serve until 
operational altitudes finally outran their capabilities. 
The high altitude requirement for night cameras called 
for reconnaissanee photography by 1960 at altitudes of 70,000 
— with the ability to recognize — five feet square 
on the ground. Since night photographs in 1956 were scarcely 
“able to provide recognition of objects 20 feet square from 
30,COO feet, intensive dovelopaent both of cameras and illuminants 
‘was ———— 
Night photography involved several serious problems from 
which day photography was insulated. Perhaps nost important 
was the peed for artificial iliminants which packed tremendous: 
— potentialities into relatively small containers. 
Even with this aid, night photographs required long exposure 
 Sames and this, in turn, roquired extremely accurate duage 
sation coapensation. Night cameras also needed more control 
equipcent than their daytine couterpartse-for example, a timing 
| gechanisn for synchronizing the shutter with the explosion 
of the photoflash boab or yatzidce was — Moreover, 
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‘due to their greater comlectty, night photographic systens 
| were more expensive, as well as less reliable, than daytime 
88 . 
systens. 


| Night camvras being uscd operationally in 1956 for 
= kigh altitude specific target recomneissance included | 
| the K-36 ani K-37. While the kei? (a replacement for the 
. Ke37) was in production, it had not yet been installed 
- dn oporational » although its use in the RB-66 
had been scheduled.97 | 
As of Jume 1956, the somewhat antiquated K-36 stil} 
was scheduled for installation in the rea> vertical mount 
of the RB-52 reconnaissoncn capsule for high altitude 
night photography. The carura would be equipped with 
a 24einch lens cons, and whe aircraft would garry 24 
large flashbombs (N-120A1) for illumination, 
__, The K-36 itself had a forzat 9 by 18 inches and 
had the disadsantage of requiring 18.5einch film, of 
which its magazine carried up to 100 fest. It was engi- 


out spocial installation. The 24-inch model had an intra- 
liszs shutter and. cycled at the respactable rate of once 
every second, Its maximum image notion compensation 
rato was five inches per second, and the camera was de- 


the 12-inch focal length K-37 camera. Provisions for 
mounting this csmera as a sirgle vertical were made in 
the R5-36, the RB-47, the RB-52's capsule, the RB-57, 
the RB.G66 and the RF-SSF. In addition, pairs of K=37% 
were mounted in both the RB-47 and RBe57 at split vertical 
stations, although they were used Prymrdily for low altitude 
photography in the latter aircraft, 

The K-37, which was about to be phased out of operations. 
Use, was a Seby-Seincsh format camera using up to 390 
feet of 9.5einch Miln. It had only one focal length 
(12-inch, £/2.5) and operated at a top shutter speed of 
1/100 of a second. It cycled once every 2.5 seconds 

. and weighed in the neighborhood of 57 pounds, A torquer 

mount (1S.6) being developed for use with it would probably 
not BR operational before the K~37 went out of service 
U30. | | 
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| The K-47, which went into production in May 1955, 
“had the same film capacity and format as the K-37 
it was slated to replace; it could use either 12-inch, 
_£/2.5, or 24-inch, £/4.0, lens cones. Maximum shutter 
oeud was 1/200 of a second, twice as fast as the K-37 
shutter, and the camera was capable of cycling twice 
every second whan used with a magazine with provisions 
—roF-image motion compensation or once every two and one- 
half seconds otherwise. It was manufactured by Fairchild, 
and was designed to fit the sane torquer mount (LS~6) 
being developed for.the K-57. ;7 


‘Under development to meet the rigorous requirements of 
the 1960 to 1965 period was a camsra that would, if perfected, 
represent a real “breakthrough” in high altitude night--and 
- even daytime-=photography. This: was the "curved field" night 
D — for which the University of Rochester had developed 
on experinental Lens as early as 1954. The Aerial Reconnaissance 
“Laboratory felt that 4f sufficient funds were provided, this 
type of camera could be developed quickly enough to make the 
difficult transition from 30,000 to 70,000 feet in — 
space of five years and at the same time meet the high resolution 
requirenmnts. - | 
The £/1.0 Jens had been delivered to the laboratory in 
mide1954, and by the end of the year flight tests of a “bread- 
board" model camera were under way. Daring these tests, usable 
sight photographs were obtained from 11,000 feet using a one- . 
pound photeflash cartridge. This was double the altitude 
at which night photographs:had hitherto been talmwith the 
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same cartridge and the best 6-Anch lens in the Air Foros in- 


ventory. The tests indiaated considerable promise for develop- 
ment of a night photographic system which would be relatively 


4 4n size and weight and would require a minimun of artificial 


Sljumination from high altitude. . | 
With the feasibility of the curved field camera proved, 
; | 3 


the laboratory in March 1955 begar to develop a 2lMeinch £/2.0 
lens and curved-field night camera fpr high altitude reconnaissance. 
” fest results had show that such a camera could realize 70 | 


percent higher acuity than flat field cameras in current use, 
and that it required only about one-fourth the artifigial 
dLlumination ee deensd necessary: Plans envisaged 


‘three of these cameras swinging ina single torquer mount 
and photographing through a single window. One camera would 


bo a vertical and would aim directly ahead of the flash bomb 
burst; the other two were aeft and right — 
By early 1956, requirements for the advanced camera were 
available in a little more detail. | The camera was to have 
double the acuity of current cameras, is to utilise i2iuinants 


and was to weigh only one-third as much as cameras currently 


in use. Tt was ‘to be capable of self-sustained operation at 


high altitudes, low temperatures, and near=vacuum conditions. 
Designers hoped it would resolve a seven-foot object or identify 


UNCLASSIFIED 


—— ——— — 


it J— 


ma + a te —⸗ « - we + — — ee ee eee — ee ve 


—E€ONFIDENTIAL- 
| VII-63 


28.-5oot object on the gro at a scale of 1:50,000. Coded | 
| data recording was mandatory. Since all film handling would 
be rapid and automatic, the Air Force planned to study higher 
speed film for possible application in this camera, and oven. 
airborne rapid srocessing would be considered. The Merial . 
Reconnaissance Laboratory anticipated that contemporary night 
‘bagh altitude photographic system weight could be reduced 

trom over 14,000 pounds to about 4,000 pounds, and that an 
experimental model of the cazera and lens would be delivered 
within — of the signing of a contract and the receipt 


ef fonds. 


Nicht Target Reconnaissance from Low Altitude 
‘The Air Force's Low altitude equipment for night photo~ 
craphy was, in 1956, grossly inadequate to mest requirenents. 
While it was true that when the Korean fighting began’ the 
Photographie Laboratory at Wright Field had a low altitude 
nigat reconnaissance systen ready for use, that system was 
extremely crude and unreliable, and whatever useful information 
it provided was more the product of skilled operaters and 
interpreters rather then the excellence of the equipment. 
| Because of various adverse factors, — least 
: of which were the dearth of funds and the relative lack 
— of emphasis by higher headquarters on low altitude night 


photography, by mid-1956 the backbone of the low altitude 
night reconnaissance mission was still the marginally 
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adequate 12-inch focal tongth Ke37. A newer night camera 
with a smaller format (4.5 inches square) and shorter focal 
length (7 inches) wor ta Kel6, but it was scheduled ; 
for installation RB-66 and RF-101, neither of which 
was yet operatianal, 7 ; 

"Low altitude night photographic missions could be 
flown by the 23-47 and RB-57, cach aircraft utilizing 


a pair of split vertical K-37 cameras. The RB=-47 carried 


200 flash cartridges (M-112) for illumination, while 
the RB-57 could carry 208 of these, or 80 of larger size 
(N=123). The RF-S4F could use its single vertical K-37 
for low as well as high altitude night missions; for 
illuminetion, the aircraft carried 208 egal. (M-112) or 
160 large (M-123) pho eartridges.77. —— 
The Kelt6 camera was slated for mounting in B57, 
RE-66 and RF=101 aircraft. In the RB-57, three Ke46*s — 
could be installed to mke up a tri-camora array, two 
being placed in ‘the forward split vertical stations, and 
one at the rear vertical station. As of 30 Jue 1956, 
however, this installation had not been made in operational 
RB-57"s. Tae RB-66 and RF-101 were also engineered to. 
accept triecamera K-46 groups. In the RB-66, the K-6's 
were to be mounted at the forward stations, where the 
centerpoints of al] three lay in the same plane cutting 
across the aircraft's fuselage. It was plamned that the 


-RB-66 would carry 104 small or 40 large flash cartridges. 


The triecamera mounting for low altitude night re- 
connaissance in the RF-101 incorporated a single vertical 
comera just ahead of a pair of split verticals. For 
4{llumination, the RF~101, like the RB-66, would carry 
either 40 large photoflash cartridges or 104 small ones. 
An alternate arrangenont permitted a combination of 20 
large and 52 small cartridges. 

The K-46 right camera, made by Hycon, used up to 


.250 feet of 5-inch film per load and had a format 4.5 


4nches square. The only production lens cone it could 
use contained a 7-inch £/2.5 lens, although development 
of a 6-inch lens cone was in progress. The 35~pound 
ke46 sould cycle twice per second and it had image motion 
compensation rates as high as 15 inches per second. 

A torquer mount (15-5) was in development for use with 
the K-46, as well as several other aerial cameras, and 
the K-46 was also with the Air Force universal 


-camera control systen.” 
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Early in 1956, started work oa a ndint 
-camera that could meet low-altitude requirements for the 1960- 
1965 period. The task called for a duplex camera capable 
of operating under adverse light conditions and compatible 
with flash bombs, flash cartridges, mercury arc lamps, and 
possibly even infrared or atomic radiation. Project engineers 
. | antdetpated that thp new camera with two sets of optics in 
a one body would give the samo coverage provided by a tri-canera 
array of K-46's, and that great reductions 4n camera weight 
— and window sizes could be realized. The camera was to have 
a very fast shutter, an image motion compensation rate as great * 
ain: cil ig Ansba, Gee wooed, and wma 45: tw. capable Of epnling 
‘five times per second. Ultimately it would be mated to a 
4. 5-inch — length lens cone of very high acuity, but for 
| "the dmmodiate future a einch lens cone would be adequate. 
~.u.0.--.. — Negative format would be 8.5 inches square, in a camera body 
requiring a built-in flash detector of — high —————— 


Muante and Light Detectors 
By 1956, night photo-illuminants were producing about 
fave tizes as mich light as their World War Il forebears, 


but they were also at least twice as heavy. One of the immediate 


tesks facing Air Force and Ordnance pyrotechnic engineers 
was thus the reduction of bomb and cartridge weights for use 
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in high speed, fighter type reconnaissance aircraft, and at — 
the same time to increase light output even further. | 

The 165~pound M=-120A1 photoflash bomb of 1956, with a 
light output of seething over 2,000,000 candlepower and capable 
- of — usable photographs from 40,000 feet with an ft/s 
lens, was a far cry from the World War ID M46, which was 
barely adequate for night photography at 9000 feet. Never- 
theless, no fighter type aircraft could carry many 165=pound 
bombs and stil] have room for caneras. Luckily, tests during 
1955 had pointed the way to a substantial reduction in photo- 
4. uminant weight. a _ 

Photoflash cartridges (4-212) weighing just about one 
pound were used in a series of night photographic experinents 
in conjunctinn with a 24einch, £/4.0, Keli7 camera. Photographs 
at altitudes from 6,000 to 10,000 fest 4n 1,000-foot Ancrenents, 
' prompted the conclusion that 2 40-pound Mash bonib could 
bo bailt which would make 40,000-foot night photography feasible! 
The efficiency of the Mash powder being used in — ddr 
Force cartridges was phenomenally higher than even a year 
before, and this increase was due almost entirely to er 
techniques rather than to new ingredients. 

_ Teere was still plenty of opportunity for the prime pyro- 

technic developzent agency, Picatinny Arsenal, to create new’ 
compounds of vastly higher efficiency, and thus pave the way 
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for the Air Force to design —— — a suitable 
for supersonic, high altitude release. 


Early in 1956 the laboratory began to coordinate and 


| unify the development of flash COrIpO umds » Luzing systens, 
and bomb shapes so that night photography at altitudes mentioned 


in the technical requirements could become possible. By making 
advances in each of these areas, and by trying such new techniques 
a5 Getonating strings of flash boube similtaneously, the Air 
Force believed that the altitude requirement could be met 
with a bomb package smaller than. the 4-22041. 

Low altitude night ‘Photography was not overlooked in 


the search for better ‘Vuminants. in development was a “mins — 


flash” system for the altituie region between 500 and 1,500 


feet, 2 systen designed to ‘apply miniaturization techniques 


to the Low altitude photoflash equipment already in operational 
— 

The Aerial Reconnaissance Laboratory was monitoring develop 
ment of other i2iuminints in addition to those wttlising flash 
power. Hot the least important of these was the continuocuse 
source airborne floodlight. Xenon-filled flash lamps of high 


intensity and short duration had been used during World War 


II with indifferent success, but developments and tests since 
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that time had wrought vast improvements in the electrically- 


operated Light source field. 

One undertaking that held great promise for the low altitude 
range from 500 to 8,600 feet involved a mercury arc {1lumination 
system to be carried in the wingtip. pods of fighter type recon- | 
naissance aircraft. Flight tests in 1955, performed in a C-47 


- equipped with 3 mercury arc Lamps » proved the feasibility of such 
‘a system at speeds below 180 miles per hour and altitudes. below 


2,500 feet. Upon completion of these.tests, two contractars 


(AiResearch Manufacturing Company and Marquardt Aircraft Company) 

began to develop 12-lamp mercury arc illumination systems. Both 

systems were to be powered by — turbine-driven generators 

installed in wingtip tanks and tested in an RF-GLF at Wright Field. L0o 
By March 1956, the Aerial Reconnaissance Laboratory had 


received fran each contractor a 12-lamp system capable ‘of 


providing about eight times the s).umination previously ob- 


tained from the 47 installation. : The Laboratory analyzed the 
units ‘structurally and by 15 May had installed them in an RF-8LF 
for flight testing. The airborne test was well under way on 
30 June, and plans were being laid for fabrication of an ex- 
perimental 2l~lamp mercury arc pated by 1957.297 

In the case of a continuous light source carried in the 


aircraft, synchronization of the camera shutter with a flash 
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of Light was not a problem. When bonbs or cartridges were 
used, however’ the synchronization problen was considerable. 
The bonb or cartridge had to be released so as to explode 
after falling about two-thirds the distance from the aircraft 
to the ground, and the trajectory of the bomb had to be such 
that 4¢ was no longer in the camera's field of view at the 
time 4t exploded. | | 
There were two principal modes of operating the shutter 
so that 4t opened during the period of the flash bomb burst: 


by the use of a flash detector (attached to or incorporated 


in the camera) which was built around a photoelectric cell, 


and by the use of a timing device synchronized with the timer 


Aan the Mash ‘bomb. The latter method required soch high orders 
of accuracy, however, ‘that most laboratory and contractor . 
effort in 1956 was concentrated on systems using a photoelectric 
ae 
In the three or four years following World War II, the 
Photographic Laboratory at Wright Field developed flash detectors 


which were designed to open the camera shutter only during 


the period of peak light intensity from the flash bomb. Since 
the total time of the flash encompassed about 1/6 of a second, 
this neant that the camera shutter would be open for about 
1/100 of a second to utilize the maximm illumination. By 
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1949, ‘however, the Laboratory was already laying plans for | 
Light detectors which would open the camera shutter at the 


beginning of the bomb explosion and close it only when the light 


was completely dissipated. The longer exposure time naturally 
increased the ‘problem of image aot Son ——— 

World War IT flash detectors had generally been aimed 
directly at the ‘Clash ‘bomb burst point, but this practice 
caused many spurious shutter trips due to searchlights , flak 
bursts, and ground “fires. In consequence, flash detectors 
came to be operated by light reflected from the ground, although, 
by 1956 altitudes were becoming 80 great that reflected light 
— no longer intense enough to trip camera shutters. +07 

By carly 1956, the Aerial Reconnaissance Laboratory was 
— to eliminate known deficiencies in production flash 
detectors and to design new ones. One flash detector improvement 
called for amplifying the voltage pulse generated by the — 
burst and increasing the sensitivity of the pickup cell. Photo- . 
graphic engineers believed that the ss al detector would trip 
a camera shutter within five milliseconds of the beginning of 
the bomb or cartridge burst. and thus allow utilization of about 
99 percent of the illumination. 22° 

The laboratory also studied possible new types of detectors 


‘capable of operating at extreasly high altitudes, the nature 


o af — “ 
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nd intensity of ground reflections, and environmental con- 
astéons. that light detecting equipment would have to endure. 
Et appeared that the night photography technical require- 
ments of October 1955 could only be mt by using the light 
from several simaltaneously detonated flash bobs, so investi- 
gations of new bomb initiation methods began. One study concerned 
a remote bomb initiation systen directed from the reconnaissance 
aircraft itself. The investigation centered about various 
types of fuzes which reacted to light signals fron the control 
aircraft. ‘The object was to design a fuse that could detonate 
a salvo of flash bombs simultaneously upon receipt of a single 
control signal from the aircraft. | | 
A “warning flash device” was mesring completion by the 
end cf June 1956. The warning flash device was a pyrotechnic 
eartsidge ejected from the tail of a shoteflesh bomb at a 
predeternined tims after the bomb was released from the air- 
craft. Tho cartridge would flash and similaneously detonate 
saveral pombs through photocell-actuated fuzes iucorporated 
in each bomb. The flash of the cartridge also served to trip 
the camera shutter in time to make use of every bit of i).umination 
srovided by the — | 
in adda tion to working with such articles, the Aerial 


Reconnaissance Laboratory investigated methods of producing 
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night photographs with little or no artificial {Tiunination 


at all. Tose entrusted with this task ware to take note 


of new high speed lens designs; development of high order, 
extremely small size illuminants; light amplification systems 


(wherein the amplified light image was impressed directly 
on film); and evaluation results of the latest high speed 


films. Flight tests in early 1956 had already succeeded in 
obtaining rather low resolution photographs under moonlight 
alone a= . 
Strike and Gun Cameras 

Another field of aerial reconnaissance photography was 
that of recording the impact of bombs, rockets, and bullets 
delivered either in air-to-air or air-to-ground attacks. 
Nearly every aircraft that carried conventional bombs as part 
of its armament was equipped with a P-2 aerial “strike” cenera. 
This was a fast-cycling (six times per second) still picture 
camera with shutter speeds up to 1/2000 of a second; it used 
100 fect of 70- millimeter fils. The Pe2 could accomnodate 
six different lens cones, with focal lengths ranging fron 
1.5 to 12 inches, for bomb damage photography at Low, nediun, 
and high altitudes. It weighed only about eight popnds, was 
extrenely — and nade pogatives 2.25 Anches square. F 
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The Pe2 was capable of performing direct bomb danage 
assessment with a reasonable degree of accuracy and clarity. 
The advent. of fantastically powerful nuclear weapons, however, 
meant that bombardment aircraft no Longer could remain directly — 
over the area they were bombing, but had to be many miles fron 
the target at the instant of boab detonation. Thus, bomb 
damage assessaent could no longer be performed by direct photo-~ 
graphic methods, but only by indirect, radiological or electronic 
means. The PZ strike canera, therefore, had a — limited 
future application, if any, and the Aerial Reconnaissance 
Laboratory planned only to attempt a certain ayount of product 
improvement on the existing article. 
Toe aerial motion picture camera, used almost exclusively 
_ an the gun camera configuration for operational missions : 
was destined to be the subject of mach future development 
work aimed at the — of air-to-air and air-to-ground 
rocket firings. The current operational Air — gan cansra 
was the N-9, a 16-nillineter motion picture camera with a 
35enillizeter, £/2.5 lens. The N-9 was capable of operating 
at altitudes to 50,000 feet, ‘but during clear daylight conditions 
could record impacts at a maxicum distance of only 2,500 feet | 
fron the lens. A tremendous amount of research and developnect 


work loozed ahead if the 1960 goal of camera operation at _ 
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100 ,000-foot altitudes and 0 pO0~ foot — was ‘to be met. 





—— 
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Automatic exposure ccntrol offered difricult problems. 
In May 1956, the Aerial Reconnaissance Laboratory concluded . 
flight tests of an autonatic exposure control submitted by 
Specialties, Incorporated, and reconsended that the control. 
be incorporated in all N-9 gun cameras. Such an item would 
substantially improve the exposure of gun camera filz and | 
, satisfy a long-standing requirenent. In 1956 the laboratory 
was also conducting a two-year study of the over-all autozatic 
exposure control problea, both for air-to-sir and air-to-ground 
strike Pe . 
Nearly all development work having to do with strike 
and gun cameras was sti) in the study stage during the first | 
haif of 1956. The requirements for such cameras were so far 
in advance of the — of existing devices that any kind 
of “product improvement” would fall far short of meoting then. 
“Anong the tasks having to do with gun camera developeent were: 
a proposed study of ways to improve the quality of strike 
photography, including the use of thin-base files; component 
developzent of new film atvancemant nechanisazs; developesnt 
of a recoring technique to photograph from beginning to end 
the complete low altitude bombing systen (LABS) maneuver; 
and a stucy of materials for use in strike and gun cancras 
under extrexe environrentel ———— 
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During February 1956 the Might Photo Section of the Aerial 
Reconnaissance Laboratory propoeed.a step-by-step development . 
leading toa complete night strike Photographic system usahle 
is air-to-air and — @iesisus. The first. ‘step would 
be a ‘feasibility stugy considering an air-fired rocket carrying 
an Alluminator head. Sieh a rocket would provide {1.urination | 
and ma rem sleet Scart on. ef a target aircraft or missile, cause 
temporary blindness for the target gircraft*s occupants, bring 
about low-order destruction in caso of direct collisions, and | 
possibly provide 4). umination sufficient for aireto-groad 
strike eid 
The extreme requiroments for strike cassras not only 
wade the N-9 camera obsolete, but in addition rendered obsolete 
⁊ least five other aerial motion picture cameras in develop- 
u9n%. These were the KBel, KBe2, KB-3, KB=4, and KB=5 cameras, 
nene of which (except possibly the KB-3) woul ever becone 
cpsrational because of their iizited capatilities. A truly 
advanced strike camera design would have to await the results 
of the studies Just getting under way. 


oe 4 : e 
because of the increasingly mobile nature of ground warfare . 
and because of. special..envirormental . conditions affecting airborne 


chetecrenhis equipment, the Aerial Recopnaissance Laboratory 


UNCLASSIFIED 


VT-76 


tn 1956 was engaged in an. extensive proren involving airborne 
processing magazines and unconventional photographic methods. 
The principal developnents 4n rapid processing were a magazine 


utilizing the PolarcideLand wet process whi.ch could produce 


z positive print in about 60 seconds, and an Anaco magazine 
that gave prowise of turning out dry Negatives and positive 
prints at a rate of one every five seconds. The unconventional 


techniques being explored fo> possible use in atomic radiation fields 


were: the “xerographic” process and, two other “photo-slsctro- 


static” nothods known comnercially as Melsctrofax" amd "kalfz7.." 
The PolaroideLand magazine had a Seinch square format 
cad was being engineered to fit, most standard 9-by-9-inch 
aorial cazeras. By mid-1956, tho laboratory had nearly cutie 
pasted fabrication of an experimental magazine, and future 


- plans called for procurement of a single service test model. 


In early 1956, the Aerial Reconnaissance Laboratory 
developed a standard PolaroideLand carura into a radarscope 
reccrder for use in B47 aircraft. While such a camera was 


net strictly a reconnaissance camera, its utilization as a 


‘ navigation aid showsd the versatility of the rapid-processing 


technique. The carera wes installed in a Bi7 operating out 
of Barksdale Air Force Base, Louisiana, and was set to make 


an exposure of each 350-degree sweep of the navigation system 
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PLISTSCOPR. ‘Thats allowed the radar.to operate internittently 
and ‘thus avoid passive detection and jameing. The prints 
sbteined teed the camera were sufficiontly clear to allow 
the B47 to be navigated by means of photographs alom, prompting 
isa aia 
ment of a requirenent Zor drstellation of a standard Polaroid- 
Land camera in B-47 aircraft. - 

A rapid-processing mwagezize that offered — prozise 


| for future high altitude work was being developed by Ansco 


Corporation in mide1956. the laboratory expected delivery 

of a breadboard model magazine an July, with fabrication of 

a second model after the first had been flight tested. The 
Ansco magazine was to have a Qedineh square format and be usable 
with all standard 9-by-9-inch Air Force cameras. It was designed 
to develop a dry negative and make one positive print.. 

positive would be available about five seconds after the first 
exposure; after th2, prints would appoar ovusy two seconds, 

The developed negatives remained in the nagazine, while the 
‘prints were either ejected from tho aircraft for quick 
pick-up by ground troops or transaitted by facsinile methods | 
to receiving stations within radio rance. The -design of the 
cosplete system was being directed toward operation under the 


I 122 
extreme environmental conditions of very high altitude reconnaissance. 
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Another task, documented but still without a contractor 
by 30 Jane 1956» called for a couplete rapid processing camera 
for high altitude reconnaissance. The camera was to develop 
its: own high resolution (50 lines per millimster) negatives 
without making positive prints. A fixed-aperture, fixed-focus 
lens of 12-inch focal length would be designed especially for 


the camera, as woul a very fast focal plane shutter. The 


camera would give 40 degrees of angular coverages, would re- 


quire no image motion compensation, and would operate under the 
high temperatures and low pressures characteristic of high 


altitude, high speed flight. — 


The aircraft was to be provided with a special viewer, 


over waich the developed negatives would be carried for imasdiate 


Anterpretation. Television transmission of the negatives to 
a ground center was also to be provided for in the system 
—— The camera itself was to be very small in size and 
Aent in — 

In the realm of “unconventional” photographic techniques, 
the xerographic camera held the ascendency in mid-1956, although 
other processes were under study. The — Company completed 
fabrication of an experizental xerographic camera in early 
1955 , characterizing it as a “prototype for breadboard model 


camsres," and the Aerial Reconnaissance Laboratory immediately 
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started ground tests. The experixental model was too large 


and heavy for aerial use, and in addition lacked sensitivity, — 


speed, and simplicity. Ground tests of the camera, however, 
indicated that the process showed considerable promise since 
the plates were far leas affected by atomic radiation than 
were standard silver halide photographic materials, The lab- 


oratory planned to buy Live service test models; one of these 


was to be bench-tested, two flight tested by Wright Air Develop- 


ment Center, and two flight tested and evaluated by the Tactical 


Air Comnand. 


The experimental cazera producec positive prints 4.5 inches 


“square and had a 12-inch lens cone. Its plates were coated 


with @ seleniun-telluriun mixture which was electrostatically 
charged before an exposure was made. On exposure the plate 
was discharged, leaving on 4t an electrical image which was 
then developed by passing the plate through a cloud of black 
carbon power. The image could be transferred to white paper 
by preasing plate and paper together between rollers, or it 


could be. transmitted by facsimile methods toa ground station. | 


% was also possible to transfer the image from the plate 

to a clear-baso fim for viewing or printing in quantity. 
Serious faults in the experizental model prompted the. 

laboratory. to request establishment of a study task aimed 
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at a design for a truly practical aerial electrostatic camera. 
The henour Research Foundation of ths Dilincis Institute of 


Technology was granted a stody contract in early 1956 to in- 


vestigate both xerography and a process called “electrofax.” 


the study was to delve into methods of obtaining better re- 


' solution through the use of finer grained plates with increased 


—— sensitivity, and to investigate thoroughly the problem of 
atomic radiation effects. 

Tae electrofax process was similar to xerography, but 
photoconductivs =aterial on 2 paper base was used instead 
of selenium plates. A great deal of study would be necessary — 

fore this process became practicable, since the material 

“as relatively insensitive and hence slow in speed, and its 
resolution and radiation resistance were unimown. * 

One other process that had potentialities for aerial 
photography was "kalfax," a method of developing which gave 


almost infinite resolution. In this process, unfortunately, 


-the only available photosensitive material was sensitive to 


“Witraviolet radiation but not to visible light. Nevertheless, 


developing plates by the kalfax process was relatively simple, 
using either ordinary heat or infrared, and the plates them 
selves were practically insensitive to atomic radiation. | 


Intensive research into this method promised to be well worth 
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‘Camera stabilization pecans. sncreasingly vital as photo- 
gzaphic altitudes dnereased. Not only dic poor stabilization 

mean poor resolutiva, bat, 45, tre case of area search and | 
warping photograniy, a a camera that was only a , heir off vertical 
produced phctographs disoriented by hundreds of feet on the 
ground. Early efforts 4n the field of camera stabilization 
" pad utilized pendulyms as the vertical references, bat it 
was soon discovered that horizontal aircraft accelerations caused 
sizeable errors in pendulum position. The Air Force then 
shifted te vertical gyros coupled to geared servo systers. 
TAS proved reasonably satisfactory for daytime photography 
at nucderate altitudes, but not — raght FROLOET ARTY | wath 
its Longsr exposure times. It was the more severe nighttine 
—yrequirezent that led to the developasnt of the torquer mount 
in which there was no mechanical gearing between the camera 
gimbal and the sirfrane. | 

An even more severe stabilization problem was — by 
the requirement for strike photography. During a "normal ” 
reconnaissance mission, the piict of an aircraft concentrated | 
on flying as straight and level a course as possible, but, 
during an air-to-air or air-to-ground strike, he frequently 


| bsd to perform violent maneuvers. To enable the pilot to 
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keep his attention on combat, the etrike cameras meded mounts 


that would autonatically maintein © a level position during 
fantastic aircraft gyrations. 


As of Junc 1556, there were, several torquer mounts in 


devslopment, ald of which represented an advance over standard 


geared mounts, but none of which provided the — of stabilie 
zation required by the October 1955 technical requiremants. 
Nearly all the “= connected with camera stabilization were 

ing performed by a single contractor, Aeroflex Laboratories, 
Incorporated. 

Two toraucr nounts, the 1S-3, and 1S-4, were being developed 

to accommodate four= end three-camera systems, respectively. 
The contractor delivered a develcpnmental model of each in 
June and July 1955, and the Aerial’ Reconnaissance Laboratoi'y 
flight tested three 36-inch focal length K-36 cameras in the 


ILM and four 2heinch K-38's 4n the LS-3. The mounts allowed 


approximately 20 lines per milixete> resolution from the 


| _multi-canera arrangements and provided image motion ——— 


by swinging the mounts rather than by moving the filn. The 


mounts thezsclves weighed about 250 pounds each and would fit 


in an aircraft fuselage 55 inches in diamster. One service 
128 


test model o2 ¢ each was to be delivered by December 1956- 


Tho LS~€ mount (which was ‘a ‘torquer version ef the standard 
geared A-28 mount) was being engineered to accept nearly ali 
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Kir Force cameras currently operational (the K-17C, K-37, 
Kehé, KeH7, KAe2, and T-11). This mount would actually be 
tho only standardized Air Force torquer mount since most of 
the other developzsntal mounts were tailored for a particular 
— The LS-6, weighing about 150 pounds, permitted 
resolution on the order of 20 lines per millineter. 4s in 
the case of the LS-3 and ISA mounts, December 1956 was the 
forecast date for delivery of three 15-6 service test models. 
Aeroflex Laboratories was also developing a general purpose 
— for damage assessment photography during raids with 
conventional bombs. This was the A-32 mount, 2 service test 
model of which the Aerial Reconnaissance Laboratory had pat — 
through environmental tests by June 1955. ‘tnis mount Sead | 
be installed in any bomber type aircraft having a vertical 
camera well, and could accommodate most standard Air Force 
cameras. It provided excellent vibration isolation for the 
comeras, and had a renote pitch contre) permitting the pitch 
angle ‘to be varied fron eight decrees forward to 40 degrees 
rearward. The complete mount assembly, including control 
box and cable, weighed about 46 pounds. The Aerial Reconnaissance 
Laboratory expected delivery of nine more service test models 
complete with controls in July 1955, at which time further 
tests would be undertaken by Wright Air Development — 


Air Proving Ground Command, and Strategic Air Command. 
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J The laboratory had selected no contractor to develop 
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4 “Riniaturized torquer mount system capable of fully 
guaranteeing high acuity in a small reconnaissance camera. 
‘The goal of development was to be a mount that would operate 
with maximm efficiency in spite of its suall — 

While most of these Air Force torquer mounts neared the 
end of the development. stage, the Aerial Reconnaissance Lab- 
oratory still faced the problem of satisfying the technical 
requirenents issued by the Air Research and Development Command 
dn October 1955. As a start, the laboratcry planned a study 
of all possible mounting techniques for high acuity cameras. 
Since rovement of tho — Anmace during exposure was 
still the largest single cause of loss of resolution, this 


“task would be of special importance for some time to coms. 
Aeroflex Laboratories was performing both study and com 

ponent development in the entire field of stabilization and 
mounting. Any improvements or important ————— were 

‘to be carried into equipment developasnt. The investigation 
4ncluded such areas as low inertia — systems, “drift® 

of mount gyroscopes, low frequency vibration — — 

vironzental protection of mount components, camera center 

of gravity, and image motion compensation by “swinging” tech- 
— | | | 
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Aeroflex was also developing specific components needed 


for satisfaction of the high altitude area = mapping recon- 


naissance requirenents. One assignaent was to develop light- 


weight systems for — true vertical during and after 


“mocerate" aircraft maneuvers and to investigate methods whereby 


such a system could be tied 4nte an inertial autonavigator. 


. Tue contractor was building ten service test systens in early, 


1956; these were to be engineered for use with the LS-¢ torquer 


133 
mount. The vertical computing system would become unnecessary 


af one of more cameras could be "slaved" to a central reference 


such as an dnertial navigation systen. This was to be done 
through the use of two matched pendulums. Experimental — 


pent of this type was ae to the Aerial Reconnaissance 
1 


‘Laboratory 4n October 1955. 


| Aeroflex was also developing an extremely sensitive gyro~ 
scopic steadying unit for use in very high acuity camera mount 
systers. Not only was the unit to be fast acting and immmne 
ta interference, = 4t was also to operate effectively during 
mcderate combat maneuvers. Two experinental units were being 
fabricated by early 1956, as Was an especially sensitive lea 

The contractor was responsible for another task (suspended 

during the first half of 1956 because cf the lack of suitable 


st facilities), which demanded investigation of rocket strike 
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— techniques. No limitation on aircraft maneuvers 
after firing of the rockets was to be sllowed; the camera 
mount. was to have freedom to move 78 degrees in pitch and 
30 degrees in roli. As if these performance paraneters were 
mot extreme enough, the mount itself eould weigh only about 
a8 — 
| . sacther developuedt invclving peuddimes instead. of epse- 
scopes for the steadying reference in camera mount systens 
was assigned by Aerial Reconneissance Laboratory to the Bill 
Jack Selentific Instrument Conpany. The contractor was to 
investigate “long period” pendulums as possible substitutes | 
fcr gyroscopic mount systems. If a pendulum proved ‘satisfactory, 
considerable savings in mount weight and size could be provided. 
During the first half of 1956, the contractor delivered to 
Wright Field a breadboard model of a pendulum having a period 
of one minute. ‘Testing was under way at the end of June. * 
After World War O, recognition of the need for more 
accurate—and more complicated--aircraft camera controls ied 
~o the unification of scattered and uncoordinated efforts 
hitherto characteristic of the camera control field. This 
“Jed to the development of the “universal camera control systen,” 
a series of about 45 “packapes" which computed exposure data 


of all types and fed correct settings into serial cameras. 
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the systen, as first developed, was was quite bulky.and heavy, 

but was nevertheless —— smaller and lighter than I be 
‘woud havo toon withont fhe tying tnftomn of the com a - 

Inprownnnts 4 in various parts of the system followed. oe 

‘fo reduce over=all size, a "miniaturized" control sysjten was 
ee _ _.designed and by early 1955 had been assembled. Methods of 
further reducing the bulk ef the aygten were under study during 
the first half of 3956. Specific components of the universal 
‘canera control system included intervaloneters, autonatic 
| focusing ‘devices, ‘power supplies, control panels, and ground 
speod and altitude measuring —— 

A problem that had always been difficult and time consuming 
for gerial photographers, processers, and photo interpreters 
alike was that of recording data — Originally, 
each negative on a film strip was autonatically numbered in 
‘Might by 2 — an the camera, and then further information 
was taken from the pilot's or observer's flight log and hand 


lettered | on the negative by ground processers. Later, visual 





presentations of altitude, tine, exposure number, and other 
data wore automatically registered along one edge of each 
negative. Space for these visual presentations was Limited, a8 — 


however, and as further data were required, such as latitude, | 
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Aonãtuds, aircraft heading, ground speed, and sortie number, 
the visual method gave way to various systans of coded dots 
‘which could cram large amounts of 4nformation into a very 

small space. | | | | 

The most elaborate and versatile coded data recording 

‘system in development was one delivered to Wright Field in 

' Dacenber 1955 by the Federal Talecoommications | Laboratories. 

The system impressed a series of saall dots on each negative 

as it was exposed in flight. ‘These dots, when translated 

by suitable olsctronic equipment could give the negative number, 

 Canera position, focal Length, squadron number, sortie —— 

date, time zone, and tine to the nearest tenth of a second. 
Fortheraore, data taken from the. aircraft's navigation equip- 
mont could be included in the coded presentation--latitude 
north and south, longitude east and west to the nearest tenth 
of a minute, pitch, roll, and drift angles, true course, and 
ground speed. From the aircraft's radar altimeter, accurate 
measurement of altitude above the terrain also was recorded. 
The coded dots were impressed on the negative through 
the medium of a one-inch cathode ray tube that operated auto- 
matically. The system which weighed 75 pounds, was designed 
to operate with 70-millimeter film like that used in the XA-5 
and Pe2 cameras. The coded information could, in addition | 
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to being recorded on the negative, be recorded on magnetic 
tape where it could be translated by telenctry circuits. — 

The ground-vased portion of the equipment consisted of 
"a film reader and ———— tatuer. This machine could trane 
late the coded information on each negative and type it out 
in letters and numbers on the negative in gold leaf ink. 
The translated information could also be used to punch tapes 
and cards for use in digital computers and other digital data 
reduction — AS 4f this were nct enough, the reader 
was capable of producing on a cathode ray tube a readable 
@isplay of the coded information so fila could be scanned 
before being titled. A video output of the picture being 
scanned, compatable with televisios, networks in the United 
States, was furnished for good measure — 

an a 

Because the photographic requirements of the 1960-1970 
period were so advanced, the Aerial Reconnaissance Laboratory 
during 1956 — several studies covering every phase 
of the aerial reconnaissance process. Means of increasing 
acuity and — size of camera systems were being exhaustively 
investigated, as were operational procedures for ineveasine 
the information content of photographic missions. Fine grain 
fins and thin base films were to receive their share of research 
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"emphasis, and lenses and photographic "windows" were the subject 
of — intensive research and development work. To increase 
reliability and ease of maintenance of photographic equipment, 
“test equipment techniques” were also to be studied. 

One entire project, which had been in existence since 
1949, was devoted entirely to “blue sky” research in the photo-~ 
graphic reconnaissance field. The work connected with the 
project was conducted almost entirely by the Physical Research 
| laboratory of Boston University, although some effort was sub- 
contracted to other research institutions. In general, the 
studies to be conducted during the 1956-1960 period were con- 
cerned with long range oblique photography, problems of photo- 
sraphi.c reconnaissance at altitudes of e000 feet and — 
low altitude navigation and reconnaissance, conbat photography , 
data transmission, aight reconnaissance without artificial 
illusinants, radarscope recording, factors influencing the 
quality of aerial photographs, and compilation of all current 
knowledge dn the field. | 

The project was founded on the assumption that any — 
photographic reconnaissance system was made up of four — 
airborne collection, physical processing or reduction, analysis 
and interpretation, and data presentation and dissemination. 
unen the military problem (collecting usable data about the 
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euenly under concitions usually far less than ideal.) was added 
to the systen analysis, requirenents for research and develop- 
ment sumediately stood out. As these — — 
the Boston Laboratory set up tasks to meet — 

Among the study tasks being conducted under this project 
. were: theoretical investigations of low altitude reconnaissance 
J systens; studies of air turbulence and haze and their. effects 
7 on photographic image quality; experiments on the effects 
of thermal shock on photographic windows; determination of 
criteria for detecting detail = aerial photographic prints; 
and the establishment of 2 suitable examinations to separate 
- Makely hy unlikely candidates for the job of photo inter- 
preter. | | 

Other tasks that included soms componant deveicpeant work 
were: a search for so unconventional a thing as a “photosensi- 
tive micro-organism” to be used on cian instead of standard 
emulsions such as silver halide; fabrication of laboratory 
"electro-optical" and thermal reconnaissance devices; experiments 
with machine tools to obtain better surfaces on optical com 
ponents; work with “non-mschanical": shutters and focusing — 
devices; and the building of long focal length mirror optical 
_ systems for — pecemaisenioe. 
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' As of 30 June 1956, the Aerial Reconnaissance — 
had reoriented. its efforts in the photographic field toward 

| meeting the requirements laid down in the October 1955 techiiical 
documents from Balitmore. With several “breakthroughs” already 
to its credit, the laboratory was confident that the require- 


ments would be met. 
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Co ARPA Management 

The transition phases betveen each of these periods were marked 
vy repid change and intense activity by all personnel associated vith 
the progran. The two most significant elements which characterized 
the program following the pre-Sputnik period are (1) program changes, 

and (2) progress-and success-in solving the technical problems as- 
sociated with satellite reconnaissance needs. 


Il. Pree tnik Period. | 

| The concept of using en earth-circling satellite as a reconnaissance 
vehicle was taken under investigation by the newly created RAND corpo- 
ration in a5b6. Their studies continued through 1953. As early as . 
April 1952, RAND concluded that such @ project was feasible and within 
our capability. In the RAND Project Feedback (195) sumary report,” 
it was concluded that a reconnaissance satellite employing a television 
— could begin flight tests within four (4) years and completely 
operational system tests could be performed in the sixth (6th) year 
following — initiation. This — the — ofa 


booster. 
DC“INGRADED AT 12 YEAR 
INTERVALS GT AUTOMATICAL 
DECLA LSIF IED. DOD DIR 5200.19 
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In the period 19'8-1954, aside from the RAM investigation, 
po overall effort was made to undertake an adequately supported 
objective progran. However, the Air Force did let feasibility 
studies for critical satellite subsystem to RCA, MAA, Bendix 
and others. | : 

During late 1954 to early 1955, the Air Force established 
system requirements for a satellite reconnaissance weapon aysten 
_Wwith the publication of the final RAND report. Under Lt Colonel 
William G. King, Jr., @ sumll WSFO ves established at WADC. Design 
Proposals vere let, ani a series of tasks, designed to explore 
problem areas, were undertaken. The Air Force also issued a GOR 
for the systen.3 | It appears that the main efforts and resources 
of the Departuent of Defense vere directed tovard Project Vanguard” 
with the view of supporting the I. G. Y. and achieving the resulting 
prestige end psychological benefits, rather than a military systen. 

In accordance with instructions from Lt. General Thomas Pover, 
management of the program was transferred from Detachment #1, 
iq ARDC, to what is now AFBMD on 15 February 1956, ‘his transfer 
appears to have been effected to prevent interference with the 
ballistic missile program since the satellite required an Atlas 
booster. 

Under control of the ballistic missile development agency, 
this interference could be minimised. Moreover, some benefits 
might accrue if it vere handled by an agency devoted to accelerated 





— — — — 


—— aya | 
CHRONOLOGY 


During the period from Jamary 1956 to October 1957, the new 
Air Force management agency, AFEMD, established a development plan 
and program for an Advanced Reconnaissance System (ARS), WS 127L. 
The Division established an office under Colonel Otto Glasser and 
Commander Robert Truax. WS 117], vas assigned a priority of JA and 
a precedence of 1-6 in August of 1955° In the spring of 1956, upon 
evaluation of system — studies performed during 1955 by RCA, 
Glenn 9 Vartin and Lockheed Aircraft, a joint Air Force Board 
found Lockheed Aircraft best qualified, and recommended they be 
awarded a development contract for WS 117L. A contract was averded 
them as prime system contractor in October 1956. Despite the high 
Pricrity given the program, funding vas not provided for implemente- 
tion. Initially, $3.0M were provided against a $32.1M requirement 
for FY 1957. Eventually this amount was increased in increments 
to $13.9 M during the year. Hovever, the funds provided vere for 
use only for R and D vork (P-600), which made it virtually im- 

_ possible to conduct a balanced progran. Repeated ARDC (AFEMD) 
efforts were made to relieve this situation with no appreciable 
effect. | | 

As the result of repeated requests for relief, guidance was 
received from-DCS/D, USAF, Lt Generel D. 1. Putt. In a letter’ 
to ARDC in March 1957, he stated, “Your staff is familiar with the 
Secretary's (Secretary Donald A. Quarles) views in this regard and 
that resultant definite slow down is in order." This letter also 
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specified that no orbital testing vould take place prior to 
Jamary 1960 and that the development of WS 117L "should be con- 
ducted along conventional lines. " a 

The remainder of that period from March 1957 to October 1957, 
the WS 11/L program proceeded slowly within the lioitetions imposed 
by available funds. Some technical progress was made, but of equal 
importance, a capable contractor team had been assembled and a 
broad base established which permitted the rapid expansion which 
was to follow. 

in summary, the period January 1956 to October 1957, was 
characterized by program study at high levels and "business as 


III. Early Post~Sputnik 


The effects of Sputnik I vere profound. Immediately steps 
were taken by Hq USAF to accelerate the missile and satellite 
(WS 117L) programs. , 7 | 

Ry late January 1956, overtime restriction on WS 117L con- 
‘tractors had been removed, and the C/S USAF had approved a program 
acceleration plan. In early February 1958 the President assigned 
the WS 117L highest national priority equal to that of the ballistic 
missile program. The accelerated plan included a Thor=boosted 
program vith a recoverable payload, increased WS 1171 vehicle 





ee 

This accelerated program was approved "in principle" by Secretary 
of Defense Neil McElroy in late February 1958 with instructions that 
the program be conducted under ARPA direction and thet AFEMD submit. 

- @ new development plan. While the WS 1171 program was not officially 
transferred to ARPA cognizance until 19 May 1958, the influence of 
the ARPA hed s direct impact on the program after February 1958. 

In summary the period, October 1957 through February 1958 was 
one of rapid change, and expansion culminating in the management of 
the WS 117L program being assigned to the ARPA. 

TV. ARPA Management (March 958 to Present) 

Within a few days, (28 Yeb 58) after WS 117L hed been placed 
under the ARPA, Mr. Roy Johnson, in a memorandum to the Secretary 
of the Air Force, initiated the first of many program changes which 
_ were to occur in the next year. ‘These ARPA instructions to the Air 
Force provided for progran acceleration and highest national priority, 
deletion of the Air Force proposed early interim recoverable capsule 
reconnaissance capability for the Thor-boosted program, and recommended 
thet the Thor-boosted program be used as « cheaper and more available 
booster for engineering testing. Further, the WS l171-Thor combina- 
tion could be used for experimental recovery flights with animals. 
(It is to be noted that e recoverable reconnaissance payload capabili- 
ty for Atlas vas placed in the program by ARPA approximately a year 


later. ) 








In April 1958, the biosatellite recovery program vas added to 
the WS 1171 program. 

In May 1958, the program vas renamed Sentry ani placed under 
ARPA by DOD Directive 3200.5. | 

On 30 June 1958, the ARPA published ARPA Orier No. 9-58 and 
instructed AFEMD to submit new development and financial plans. 

| On 1 July 1956, AFBMD published a new Advanced Reconnaissance 
System (WS 117L) Development Plan (the second plan of CY 1958). 
‘This plan included FY 1958«$60.M; . FY 1959-$2156M; later revised 
to FY 1958-$67.M; FE 1959-$198.M, The plan contained both a Thor 
and Atlas boosted program. | . 
In mid-July 1958, Mr. Roy Johnson, Director, ARPA, informed 
the Secretary of the Air Force that $215.M would be programed 
for WS LI7L in FY 19596 This total vould include the biomedical 
 Yecovery program. In early August, Sie air boss ted-urcaren wes 
increased by ARPA from ten flights to nineteen flights, These 
additional flights were to have biomedical and space Phenomenon 
measurenents as objectives, and the total progran vas still to be 
kept within the FY 1959, $215M ceiling. New development plans vere 
again requested ty ARPA. 

On 15 September 1958, AYEMD published Advanced Reconnaissance 
System (WS 1274) Develorment & Ease (tee plea ot cr age) tee 
called for FY 1959, $231M; FY 1960, $2964, | | 

On 17 September 1958, AFEMD recommended an acceleration of the 
infrared program and published the Attack Alarm Development Plan. - 
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(This later became MIDAS), ‘This action was teken in view of the 
importance of the early development of an improved missile varning 
systen. Enthusiastic support for this program vas received from 
many high officials throughout the Air Force. 

In late September 1958, Mr. Johnson informed AFEMD that he vas 
unable to approve the current SENTRY Development Plan, in view of 
(+ the fact that it exceeded established fund ceilings in FY 1959 and 
that the proposed FY 1960 budget was excessive. Mr. Johnson dis- 
patched an ARPA Ad Hoc project group to AFEMD to investigste, 

_ evaluate and recommend an ARPA SENTRY Program. | 

| In October 1958, the ARPA directed AFEMD to cancel the AFMIC 
phase of the SENTRY program but to retain the associated Atlas 
boosters on order for future use. 

In early Decenber 1958, as the outgrovth of the ARPA Ad foc 
Project Group, Mr. Roy Johnson initiated a series of reprograming 
actions which culninated in @ complete reorientation of the W 2271 
program. During the period, December 1958 through Jamuary 1959, a 
complete program reevaluation * accomplished; three separate 
"programs vere identified and three nev development plans vere pre- 
pared, one for each of the nev prograns; SENTRY, DISCOVERER and 
MIDAS, (the bth set of development plans in a calendar year). 

In aid-February 1959, ARPA “in generel” eyproved the DISCOVERER 
and SENTRY Development Plans. These vere the first such approved plans 
that the WS 117L system had. In early March 1959, the first phase 
of a three-phase MIDAS program received approval. 
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CHRONOLOGY 


In summery, the year under ARPA managenent has been character- 
ized by indecision, instability, and rapid changes in program objec- U wae 
tives and funding. For example, between April and September 1958, 
the WS 1171 funding level vas changed seven tines. 

Depending upon the definition chosen, the program has undergone 
eight major program changes under ARPA. ‘The newly formed ARPA began 
the immediate management of a very large and complex program while 
both undermanned and uncertain as to their position in the govern- 





ment. The evidence indicates that the technique of "having « bag 
full of answers to which one applies problems" has been used, i.e., 
fund ceilings into which the program must be made to fit. 

“In the same time period, remarkable progress has been accomplished 
in that from the time of program initiation in April 1956 (publication | 
of first development plan) until the first successful DISCOVERER | 
launch, 28 February 1959, the lapse time has been three years. ‘The 
majority of this work has been accomplished within the last one and 


one-half years. 
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Project Feedback Summary Report, — Vol 2, RAND — 
March 1954, p 56. 


ARDC System Requirement No. 5, GOR 80 —— 
USAF (DCS/D) Development Directive No. 85 
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19k6—47 
* Jan 48 
1951 

Peo ob 


27 Nov 5k 


16 Mar 55 
Mar 59 


May 55 


Oct 55 | 


13 Jan 56 


RAND Corporation investigated the feasibility of a satellite 
through 


as 8 reconnaissance vehicle. These studies contimed 
General Hoyt S. Vandenberg, in @ policy statement on a 


satellite vehicle, noted that R and Don a satellite vebicie 
ehould be pursued as rapidly as state of the art permitted. 


Air Force let feasibility studies for critical satellite 
subsystems to RCA, NAA, Bendix, Flader, Chalmers and Vitro 
Companies. 


Final RAND report on Advanced Reconnaissance System. Systen 
feasibility was established. Development was recommended. 


ARDC published System Requirement Mo. 5 on Advanced Recon- 
naissence Systen. 


Air Force issued GOR 80(SA-2c) for a strategic reconnaissance 
satellite weapon systen. 


Design study proposals solicited from IAC, RCA, Martin, Bell 


- Pelephone. Bell Telephone declined to propose. 


NSC action 5520 directed the Department of Defense to develop 
capability of launching small scientific satellite by 1958. 
Effort not to prejudice or interfere with other satellites 
for research or intelligence. Exphasized peaceful purposes. 
ee ee eee ee ee 
ment with prestige and psychological benefits. Cost estimated 
as $15-20M. (Vanguard the result). 7 


General Power directed that Advanced Reconnaissance veces 


| development program be transferred to WID. 


Memorandum of Understanding on transfer of Advanced Recon- 
naissance System from ARDC Detachment No. 1 to WDD. | 
Generals Schriever and Estes agreed WDD office would be 
established about 15 February 1956, take over Advanced 
Reconnaissance System program. | 


- DOWNGRADED AT 12 YEAR —— 


INTER 
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dh Jan 56 


12-20 


Mer 56 . 


2 Apr 56 


22 May 56 


28 Aug 56 


21 Nov 56 


29 Nov 56. 





 ~mated at: FY 195 





iq 
need to Cemcnstrase an orbital capability within the IG, 


‘total cost was estimated et $95.5h, 


A Joint ARDC-WDD-WADC-AMC contractor evaluation board met 
at Wright-Patterson AFB to evaluate the 1171 design studies 
lockheed Aircraft. 


by RCA, Glenn L. Martin, and 
Board found Lockheed as best qualified and recommended averd 
of contract to lockheed for development of WS 1171. 


WDD published WS 11 Advanced Reconnaissance ' 
t Plan. Rami D contract funds for system esti- 
» $7 OM; FY 1957, $32.1M; FY 1956, $75.6M 


WDD authorized to announce Lockheed selection, expend remain- 
ing Project 1225 funds on 1171L. ‘No other funds available at 
MDD Development Flan for WS 1171 approved by Hq USAF. 

USAF (DCS/D) issued Development Directive Yo. 85 on WS 1171, 
Advanced Reconnaissance System. WS 1171 given 1A priority, 
1-6 precedence rating, But “because of fund limitations, 


only $3M of FY 1957 P-600 series funds are available to your 
Command to initiate this development ." 





WDD pointed out the effect of FY 1957 WS 127L fund limite- 
sip iad -— 
FY 1957 funds for the program. : 


USAF again cited limitations on WS LI7L P-600 funds. Guidance 


given WDD included: 1) prolong develoyment, 2) maintain 


dates. TWX stated Seek Researches SACI te Seen 


‘USAF source selection boart avanted prime contract on WS 1271 
Contract 


to Missile Systems — Lockheed Aircraft ( 
AF 04( 647-97). 


MOD sutmiteed 7 1957 WS 2OTL fund requirements totalling 
$27-6M in Pe100 and 200 to DCS/D. 


So 3 
pret oon eee 


10 Dec 56 


30 Jan 57 
9 Feb 57 


11 Feb 57 


2 Apr 57 


| 8 Jul 57 
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minimm component development and test needs. 


DCS/D with material on possible use of WS 117L as IGY satel- 
lite. Indicated it could be done at cost of $66M by late 
1958 or early 1959 if ATIAS development was satisfactory. 
WDD not enthusiastic about approach because of possibile 
interference, short development time, order of confidence. 


WDD warned IMSD that they had $8.5M on contract through 
30 June 1957, and that they should not overcommit. 


ARDC received guidance letter from DCS/D, USAF on planning 
end funding requirements for WS 117L. Indicated that P-100 
and 200 FY 1957 funds vere over-programed. Mention was 

made of Secretary Quarles’ Views regarding a definite slow- 


Weapons System Program Office at WDD. $10M P-600 funds were 
available. For FY 1958, Se ee 
would be available for WS 1171. F 


WDD published Systens ‘Flan, Advanced Recon- 
TIGER Fost for various degrees of operational 
uses, 1900= ; needs estimated through 1965 _ 
totalled $223.7M. | . 


LMSD informed AFEMD* they needed $7.9M to fund the WS 1171 
program between 15 August and 30 November 1957. 


* Neme of Western Develonmment vision (WDD) was to Air ce 
Ballistic Missile Division (AFBMD) 1 June 1957. 
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10 Jul 57 
13 Aug 57 


21 Aug 57 


3 Sep 57 


16 Sep 57 


19 Sep 57 





‘CHRONOLOGY 


WS 117L assigned unclassified nickname ‘New Horizon. 


LMSD informed by AFBMD that WS 117L FY 1958 funds total- 
ling $3.9M were available to carry the program through. 


30 October 1957. Adjust program accordingly. 


AFBMD informed IMSD that WS 117L FY 1958 P-600 funds 
could not exceed $9.6M, with no more than 50% expended 


in the first six months. 


WS 1LL7L funds were available, and as yet no Pe100 


or 200 


funds, though efforts were being made. Limit activity to 


$10M funds. authority to mockup vehicles granted. 


Air Council reviewed, approved WS 117L program as presented, 
approved go-ahead as fast as possible consistent with good 


management, . 
AFEMD submitted WS 117L FY 1958 and 1959 austere 


funding 
requirements to DCS/D. Stated that $s8M in FY 1958 would 
allow initiation of the flight test program by mid-CY 1958. 


Following Sputnik, in answer to Hq USAF request as to efforts 


and resources required to accelerate the ICEM and 
estimate was made for WS 117L. AFEBMD pointed out 
large amount of funds would be needed to 


regain lost time 


due to fund strictures and lack of firm program approval. 


With $99.2M FY 1958 and $121.7M FY 


1 
be advanced six months to one year if priority vere given 


effort. 


AFBMD requested interim FY 1958 procurement authority of _ 


prevent a work stoppage. 7 


Secretary of the Air Force James Douglas approved the WS 117L 
Program as presented to the Air Council as a planning objec- 


tive, subject to Mr. Quarles’ review. 


at least $4M P-100 and $1M P-200 funds by 25 October to 


S35. I (FY 1958) 100 funds authorized WS 1171L by DCS/D. 


later (19 October) AFBMD told to limit obligations on this 
Procurement authorization to $15.5M through January 1958. 


DS/D Donald Quarles was again briefed on WS 1171, 
resolution of need for acceleration. 4 


_ This vas rescinded in November. No P-200 funds to date. 


without 
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20 Dec 57 


6 Jan 58 


2) Jan 58 


22 Jan 58 


23 Jan 


29 Jan 58 


Feb 56 


3 Feb 58 


7 RAND Research Memorandum 2012, A 


vehicles. This became the 


- @qual national priority be given to ballistic mis ’ 
‘satellites and defense programs. (ICBM, IRBM, WS 117L, WS 22kA) 





of Recoverable — 
Reconnaissance Satellites ° 

es, H. Katz others, it proposed using THOR 
Plus Aerojet (second stage of Vanguard) as boosters. _ 


_ AFEMD requested that ICEM/IREM overtime policies be 


extended to WS 117L, replacing the existing 2% of pro~ 
grammed manhours overtime limitation. 


Subsystem "G", WS 117L, (ICBM Attack Alarm) preliminary 
design completed. Fubrication of experimental payloed 
units begun. 


LMSD submitted a program acceleration plan for WS 117L 
(IMSD-2832) as requested by AFBMD in November 1957. Ac- 
celerated program was based on Thor-boosted early flight 
with a recoverable capsule as proposed by RAND. Flights 

to begin in late 1956. Increase mamfacture of IMSD vehicles. 
Atlas-boosted flights to begin in early 1959. General 
Schriever approved plan in principle, subject to reviews 

of special areas. 


AFEMD notified that Assistant Secretary of Air Force 
(Materiel) had approved use of overtime on WS 117L "as 
may be necessary to meet the approved objective”. 


Program acceleration plan subaitted. Plan included a photo- 
graphic reconnaissance configuration of a Thor-boosted 
recoverable reconnaissance package. 


Chief of Staff USAF approved acceleration of WS 1171 program. 
FY 1958 funds would be provided when actually required. 


Contract AF 04(647)-181 given IMSD for Thor-boosted test 
DISCOVERER program. 


Hq USAF considered expanding Project Able to include WS 1171 
test vehicles. AFBMD recommended against this because 

1) Able configuration not yet proven; 2) would disrupt Able 
schedules. After several successful launches, their use as 


WS 1I7L test vehicles could be reprogrammed if authority to 


proceed were EAven immediately. 
President Dwight D. Eisenhower directed that hi 
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2k Feb 58 


26 Feb 58 


4 Mar 56 


4 Mar 58 


12 Mar 58 





Secretary of Defense Neil McElroy approved in principle 
the proposed acceleration of WS 117L to be conducted under 
direction of ARPA. AFBMD to submit a development plan. 


WS 117L Site Selection Board convened at AFEMD. Board 
by Colonel F. C. E. » members from AFBMD, SAC, 
» Hq USAF. ee ee ee ee memitete 
— sites for the systen. | 


Mr. Roy Johnson, ARPA, in « memorandum to the Secretary of 
—— 


a. ATLAS/WS un Project should be accelerated and 
given highest national priority in order to attain IOC at 
earliest date. 


be Thor-boosted interim reconnaissance system with 
light-weight recoverable capsule was a duplication of “a.° 
Do not pursue this program. ) 


ce To attain early flights of Lockheed second stage, 
Air Force may find it desirable to use Thor-boosted test 
firings. Thor boosters cheaper and available sooner than 
ATLAS, also could be used with second-stage Lockheed vehicle 
for experimental recovery flights with animals. 


AFEMD activity in interim visual reconnaissance progran 
(II A) terminated in accordance with Mr. Johnson's message 
of 28 February. | | | 


Chief of Staff, USAF, directed that WS 117L and other space 
projects which depend on the use of IC/IRBM's be administered 
in same manner and with same procedures as IC/IREM programs. 
("Gillette procedures"). AFCOM to be central point of 
contact, coordination. Approved development — would 
constitute action documents. 


OSD approved acceleration of WS 7; to include launching 
satellite test vehicles based on THOR booster. 


Lockheed notified that Hq USAF had disapproved the WS 117L 
recoverable reconnaissance payload program. (WS 1171 Program 
TIA). IMSD notified to reorient THOR-booster WS 1171 pro- 
gram for acceleration using THOR-boosted flights for early 
WS LITL tests--orbital flights for exercise of ground-space 
communication network, concept for recoverable capsule, for 
aero-medical —— flights. 
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“Apr 58 


May-Jun 58 


9 May 56 


19 May 58 


21-22 
May 56 
20 Jun 


quarters. = 
NORAD expressed interest in infrared capability of WS 117L 7 
as an air defense attack alarm against I Be 


Ft Stevens, Oregon, selected as location of WS 117L W 
tracking and data acquisition station. 


| | — 


Lt General Francis H. Griswold, V/CinC/SAC, in a letter 
to Commander ARDC, pointed out that SAC enthusiastically 
supported WS 1171. Reconnaissance features a tremendous 
potential, especially infrared, photographic, electronic. 
Also a ae cae for a commmications satellite, high 
altitude (22,000 miles) advanced surveillance systens. 


Cognizance over WS 1171 assigned to ARPA. (DOD Directive 


Subsystem “CG” (ICBM Attack Alarm) Engineering Analysis — 


First meeting, ARS Weapon System Phasing Group. 


USAF informed major commands that WS 1171 carried highest 

national priority, DX rating of .01) Brickbat, precedence : "SES - 
rating of lel. Informed commands that field activities * 
would begin in early 1959. 
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